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INTRODUCTION 


The  nature  of  this  service  paper  is  such  that  it  can 
easily  be  adapted  for  use  as  a textbook  in  a classroom  situation 
at  most  any  grade  level  or  it  can  be  used  as  a basic  reference 
book  for  the  hobbyist  who  may  w ish  to  pursue  this  field  on  his 
own  time  at  home.  Great  emphasis  has  been  place  on  activity 
which  requires  a minimum  of  equipment  much  of  which  could  easily 
be  made  in  the  home  or  school  shop. 

Naturally  it  is  quite  impossible  to  discuss  all  the 
details  of  each  individual  phase  of  the  graphic  arts  in  a paper 
of  this  nature.  Emphasis  has  been  placed  on  the  hand  processes 
which  are  similar  to  those  used  commercially  except  for  the  in- 
troduction of  mechanization.  The  work  is  based  on  the  assump- 
tion that  experience  is  the  groundwork  in  any  learning  process. 
These  experiences  will  lead  the  way  to  an  understanding  and 
appreciation  of  the  fundamental  techniques  in  the  various  phases 
of  graphic  arts  that  are  so  evident  in  our  everyday  life. 

A great  percentage  of  the  literature  available  in  this 
field  deals  primarily  with  letterpress  printing.  Letterpress 
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printing  is  quite  important  but  a broad  treatment  of  other  phases 
is  necessary  to  more  completely  understand  the  overall  field  of 
graphic  arts.  The  treatment  of  each  area  is  far  from  an  exhaus- 
tive attempt  to  cover  all  the  phases  of  activity  involved.  Rath- 
er the  various  units  are  merely  the  fundamental  operations  and  it 
is  hoped  they  will  provide  the  stimulus  for  further  and  more  ex- 
tensive activity. 

From  the  point  of  view  of  the  school's  function,  the 
graphic  arts  program  offers  an  ideal  laboratory  for  the  develop- 
ment of  the  much  desired  trait  of  creativeness.  It  is  also  a 
laboratory  wnere  correlation  with  other  phases  of  school  life  can 
be  carried  on.  In  the  graphic  arts  laboratory,  previously  ab- 
stract classroom  learning  finds  expression  in  real,  practical  prob- 
lems. English  is  the  fabric  with  which  the  work  is  accomplished, 
mathematics  is  one  of  the  basic  tools,  history  and  science  are 
most  apparent  with  every  change  of  activity,  design  and  appear- 
ance are  the  keys  to  attractive  results  and  problem  solving  is 
evident  in  all  phases.  The  spirit  of  industry  and  service  are 
continually  seen  in  the  graphic  arts  laboratory. 
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DEVELOPMENT  OF  MAN'S  SYSTEM 

OF  RECORDING 


It  Is  indeed  difficult  to  imagine  a civilization  with- 
out any  means  whatsoever  to  graphically  record  their  various  ac- 
tivities and  thoughts.  We  immediately  think  of  our  own  practice 
of  recording  almost  every  bit  of  conceivable  information  in  any 
one  of  a number  of  permanent  methods.  However  satisfactory  this 
system  may  be,  it  is  but  a recent  development  in  man's  never  end- 
ing search  to  establish  a permanent  graphic  record  of  his  achieve- 
ments. The  many  methods  in  use  today  represent  a slow  gradual 
development  from  very  crude  beginnings  in  a process  that  required 
an  unknown  number  of  years.  A study  of  these  successive  stages 
is  of  particular  interest  to  anyone  interested  in  the  graphic  arts. 
As  a convenience  in  organization,  this  story  has  been  divided  into 
five  units  based  on  a time  sequence. 

It  must  be  remembered  that  each  of  these  units  has  been 
greatly  condensed,  but  to  anyone  wishing  to  learn  more  detail  of 
our  extremely  rich  heritage  in  the  field  of  permanently  recording 
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our  activities,  there  are  untold  volumes  giving  much  detail  of 
this  wonderful  story. 

ERA  OF  THE  BEGINNINGS  (Before  1397) 

Back  of  our  modern  system  of  recording  almost  everything 
that  occurrs  lie  unnumbered  centuries  during  which  man  recorded 
his  thoughts  and  deeds  by  means  that  were  much  more  primitive  than 
those  in  use  today. 

The  Galrn.  One  of  the  earliest  methods  of  recording  an 
Important  event  was  to  erect  a large  pile  of  stones,  a cairn,  in 
commemoration  of  the  particular  incident.  This  was  a crude  be- 
ginning as  it  told  no  details  to  those  not  familiar  with  the  in- 
cident and  actually  was  only  a reminder  to  those  already  familiar 
with  the  incident.  However,  as  in  everything  else,  it  was  a be- 
ginning and  represented  a significant  scratch  on  the  surface  of 
uncovering  a better  system. 

Picture  Writing  in  Stone.  As  early  man  began  to  live  a 
more  complex  life,  such  as  settling  in  small  groups  for  additional 
protection,  it  became  necessary  for  him  to  identify  his  own  pos- 
sessions from  those  of  his  neighbors,  and  those  belonging  to  the 
settlement  in  general.  This  necessitated  placing  marks  of  owner- 
ship on  personal  property  such  as  cattle  and  other  animals.  At 
first  the  marks  were  quite  crude  but  they  rapidly  took  the  form 
of  pictures  or  symbols.  This  could  easily  have  been  the  earliest 
basis  for  our  modern  brands  and  assortment  of  trade-marks.  This 
soon  led  to  the  marking  of  other  important  items  such  as  graves 
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and  landmarks.  Soon  these  primitive  people  began  to  make  these 
crude  markings  on  stone  and  this  advanced  to  the  stage  where  they 
carved  crude  pictures  in  stone  which  were  illustrative  of  their 
life  and  activities.  After  being  used  over  and  over  for  many 
years,  some  of  the  characters  became  common  and  gradually  small 
details  were  dropped  and  the  figures  began  to  take  the  form  of 
small  symbols  rather  than  the  original  pictures. 

This  was  indeed  a significant  step  in  the  origin  of  an 
alphabet  where  certain  symbols  were  assigned  to  represent  certain 
things.  The  student  must  not  get  the  conception  that  this  simple 
advancement  was  a matter  of  a few  years  time,  for  the  few  simple 
advancements  that  have  been  listed  so  far  represent  the  work  of 
thousands  of  years  and  the  contributions  of  many  peoples. 

Clay  Tablets  and  Cuneiform  Writing.  Another  of  the  more 
successful  forms  of  recording  was  practiced  by  the  Babylonians  in 
Asia  Minor  about  the  year  4000  B.  G.  They  are  credited  with  the 

origination  of  cuneiform  writing,  but  this  fact  is  frequently  dis- 

puted as  the  Chinese  were  known  to  have  a very  similar  system  many 
years  before  this  time.  The  cuneiform  inscriptions  were  made  in 
soft  clay  with  a wedge-shaped  stylus. 

The  word  cuneiform  means  wedge-shaped  and  the  cuneiform 
letters  owe  their  shape  to  the  tools  that  were  originally  used  in 
making  them.  After  the  inscriptions  were  made,  the  tablets  were 

either  baked  or  allowed  to  remain  in  the  sun  to  become  hard.  Clay 

tablets  were  a vast  improvement  over  working  with  stone  as  they 
were  much  easier  to  cut  and  were  also  considerably  easier  to  move 
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about  and  store.  This  work  with  clay,  though  it  had  many  short- 
comings, was  a definite  improvement  in  many  ways  over  the  use  of 
stone. 

Hieroglyphics.  In  developing  another  form  of  picture 
writing  called  hieroglyphics,  the  Egyptians  had  the  most  elaborate 
system  of  recording  known  to  that  time,  which  was  about  the  year 
2500  B.  C.  These  characters  were  used  primarily  in  religious 
writings  and  usually  appeared  in  the  temples,  tombs  and  palaces. 
This  system  of  recording  events  is  indeed  a picturesque  one  from 
which  a great  deal  of  pleasure  can  be  derived  by  studying  existing 
specimens  and  allowing  the  imagination  to  ponder  on  the  possible 
representations . 

Materials  Used  in  Early  Recording.  The  extensive  uee 
of  a written  language  would  never  have  been  possible  without  the 
development  of  a better  medium  for  recording  than  the  clay  and  the 
stone  that  have  been  mentioned  up  to  this  point.  These  slabs  of 
clay  and  stone  were  entirely  too  bulky  for  convenient  use,  hence 
there  was  a great  need  for  a medium  less  difficult  to  work  with. 

Some  of  the  earliest  successful  attempts  to  find  a more 
suitable  medium  for  recording  were  those  of  the  Egyptians.  The 
pith,  or  center  of  the  stem  of  a water  reed  which  was  very  abundant 
along  the  banks  of  the  Nile,  was  cut  into  strips.  These  strips  or 
fibres  were  soaked  in  water  and  then  laid  crosswise  to  form  a mat. 
This  mat  was  pressed  and  then  allowed  to  dry  in  the  sun.  When 

dry,  the  surface  was  polished  by  rubbing  it  with  stones  or  smooth 
shells  which  gave  it  a much  smoother  finish  and  made  it  a better 
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medium  for  recording  purposes.  The  fibres  used  were  from  the 
papyrus  plant  and  consequently  this  form  of  paper  was  called  pa- 
pyrus. The  Egyptians  inscribed  their  hieroglyphics  on  long  sheets 
of  papyrus  and  rolled  them  into  scrolls.  These  scrolls  were  the 
forerunners  of  our  modern  books. 

The  Chinese  had  experimented  with  papermaking  long  be- 
fore the  Egyptians.  Papermaking  as  it  is  known  today  is  generally 
attributed  to  Ts'ai  Lun,  a Chinaman  who  lived  and  made  his  discov- 
eries about  the  close  of  the  first  century.  His  paper  was  made  of 
various  forms  of  vegetable  fibre  and  also  Included  tree  bark  and 
hemp.  The  Chinese  had  been  using  various  forms  of  paper  for  sev- 
eral hundred  years  before  the  time  of  Ts'ai  Lun,  but  his  paper 
was  the  first  to  be  really  practical  and  also  permanent.  About 
one  thousand  years  were  required  for  the  use  of  paper  to  spread 
from  the  Orient  to  Asia  Minor  and  finally  into  civilized  Europe 
where  it  first  appeared  about  1100  A.  D. 

Other  natural  materials  were  also  commonly  used  before 
the  successful  discovery  of  paper  by  Ts'ai  Lun.  Perhaps  the  most 
successful  of  these  were  thin  stripe  of  either  bamboo  or  other 
wood  and  the  skins  of  animals.  The  skins  of  such  animals  as  cows, 
sheep  and  goats  were  thoroughly  cleaned  and  scraped  and  this  was 
the  method  of  producing  parchment.  Vellum,  the  highest  grade  of 
parchment,  was  made  from  the  skin  of  the  youngest  animals  and  it 
consequently  had  a much  finer  texture.  During  the  Dark  Ages 
parchment  was  used  almost  entirely  for  what  little  bit  of  perman- 
ent recording  was  accomplished.  In  addition  to  the  scarcity  of 
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people  with  the  ability  to  write  and  make  records,  another  of  the 
major  drawbacks  to  a more  voluminous  production  was  the  fact  that 
parchment  was  expensive  to  produce  and  was  only  made  in  small 
quantities . 

The  Start  of  Modern  Recording.  It  is  difficult  to  draw 
a definite  line  for  the  start  of  modern  recording  as  opposed  to 
the  more  ancient  methods.  Generally  we  may  consider  modern  re- 
cording to  start  with  the  Renaissance  when  the  first  work  with 
movable  type  was  accomplished.  Hand  recording  is  generally  con- 
sidered to  fall  under  the  classification  of  ancient  methods. 

Practically  all  records  produced  before  the  invention 
of  movable  type  were  copied  in  the  monasteries  by  the  scribes. 
Scribes  devoted  entire  lifetimes  to  copying  by  hand  what  little 
records  and  literature  were  available.  The  work  was  slow  and 
tedious,  and  one  single  copy  would  often  require  several  years, 
to  be  completed.  These  hand  lettered  manuscripts  were  very  beau- 
tiful and  highly  decorative  both  with  ornamentation  and  the  use 
of  color.  Most  of  the  work  was  along  religious  lines  since  the 
church  was  the  chief  source  of  education  at  that  time  and  their 
main  goal  was  to  educate  for  the  perpetuation  of  the  church.  At 
first  manuscripts  were  in  scroll  form  but  they  were  later  copied 
on  flat  sheets  and  bound  similar  to  books  today. 

The  origin  of  flat  surface  printing  took  place  in  China 
during  the  second  century.  This  forms  the  basis  for  our  various 
plate  processes  of  today.  The  characters  were  first  engraved  into 
a hard  stone  and  then  these  engravings  were  filled  with  a special 
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type  of  ink.  Sheets  of  paper  were  laid  on  the  stone  and  firmly 
pressed,  which  caused  the  paper  to  absorb  the  ink  and  retain  the 
impression. 

To  the  Chinese  people  goes  most  of  the  credit  for  the 
invention  of  printing  inks.  About  400  A.  D.  Wei  Tang  prepared  an 
ink  paste  consisting  of  lampblack  mixed  with  a combination  of  gum 
and  boiled  oils.  This  process  is  still  the  basic  procedure  used 
in  making  ink  in  China  and  most  of  our  modern  inks  are  composed 
of  the  same  basic  constituents. 

Woodblocks  were  also  a forerunner  of  our  modern  system 
of  recording.  To  narrow  their  origin  down  to  one  place  is  diffi- 
cult but  it  seems  to  have  occurred  somewhere  in  the  Orient.  As  in 
most  other  cultural  matters,  it  was  later  transferred  to  Europe  by 
the  traders  who  operated  between  the  Continent  and  the  marvellous 
land  of  culture  called  Cathay. 

The  use  of  hand-carved  blocks  to  stamp  sheets  of  paper 
appeared  in  Europe  in  1417.  In  that  year  Jan  de  Print ere  of  Ant- 
werp made  the  first  woodblock  prints  according  to  a technique  that 
was  soon  followed  by  many  other  printers.  At  first  only  crude  pic- 
tures were  printed  and  later  short  explanatory  lines  were  added. 
Eventually  full  pages  of  reading  matter  were  produced  in  this  man- 
ner but  the  work  was  extremely  slow  as  it  was  accomplished  entirely 
by  hand.  Even  the  paper  had  to  be  placed  on  the  block  and  rubbed 
by  hand  until  the  image  was  satisfactorily  transferred. 

Perhaps  the  slowness  and  inefficiency  of  these  various 
methods  of  graphic  recording  urged  man  to  find  even  better  methods. 
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Progress  thereafter  was  even  more  rapid  compared  with  the  greater 
number  of  years  during  which  the  process  of  graphic  recording  had 
been  developing.  The  next  step  which  will  be  the  first  step  in 
what  will  be  called  the  modern  system  of  recording,  was  the  inven- 
tion of  movable  type. 

THE  GUTENBERG  ERA  (1397-1468) 

There  were  no  doubt  many  attempts  to  turn  out  printed 
matter  more  readily  than  by  hand  methods  or  even  by  the  use  of 
woodblocks.  It  is  a notable  fact  that  once  the  blockbook  was 
perfected,  many  people  were  inspired  to  think  along  the  lines  of 
setting  up  individual  letters  that  could  be  placed  with  other  let- 
ters in  any  desired  combinations  and  could  also  be  used  over  and 
over  again.  As  in  any  other  great  discovery  where  many  simulta- 
neous and  duplicate  efforts  are  involved,  there  is  a dispute  as  to 
who  actually  achieved  the  desired  results  first.  Such  is  also  the 
case  in  the  discovery  of  the  use  of  movable  type  for  printing. 
However,  most  of  the  evidence  seems  to  point  to  Johann  Gutenberg 
of  Mainz,  Germany,  as  the  single  individual  most  responsible  for 
perfecting  single-letter  movable  type  to  the  status  of  being  both 
practical  and  workable. 

His  first  known  work  with  movable  type  was  the  famous 
"42  Line  Bible, " completed  by  Gutenberg  and  his  associates  about 
1456.  This  was  a volume  of  thirteen  hundred  pages  that  was  la- 
boriously printed  on  a crude  hand  press,  two  pages  at  a time. 

Not  much  is  known  about  the  production  of  this  Bible,  but  it  has 
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been  estimated  that  three  hundred  impressions  constituted  a full 
days  work.  The  number  of  copies  printed  is  not  known  but  some  were 
printed  on  vellum  and  are  in  existence  today.  These  are  valued 
very  highly  by  collectors.  Gutenberg  and  his  associates  also 
' printed  a now  equally  famous  "32  Line  Bible." 

The  style  of  these  Bibles  and  other  early  books  was  very 
similar  to  the  manuscript  books  of  the  time,  for  even  the  letters 
were  cut  in  an  identical  style.  In  fact,  it  was  said  that  the 
early  printers  attempted  to  imitate  the  manuscript  writer  so  that 
their  works  would  sell  that  much  better. 

The  invention  of  printing  from  movable  type  gave  a great 
impetus  to  the  general  advancement  of  knowledge  and  its  effect  was 
indeed  widespread.  For  the  first  time,  books  were  made  available 
to  the  common  people  and  the  art  of  learning  was  stimulated  to  new 
levels  that  were  never  before  dreamed  possible.  Although  the  art  of 
printing  from  movable  type  started  in 
that  small  shop  in  Mainz,  Germany,  it 
rapidly  spread  through  all  of  Europe 
and  finally  over  all  of  the  rest  of 
the  civilized  world. 

Two  of  Gutenberg's  associ- 
ates were  Peter  Schoeffer  and  John 
Fust.  They  too  must  be  given  some  of 

the  credit  for  the  invention  of  printing  from  movable  type.  These 
two  men  and  their  association  with  Gutenberg  present  marvellous 
reading,  the  details  of  which  are  entirely  too  lengthy  to  be  taken 


Figure  1.  John  Fust  and 
Peter  Schoeffer' s Mark 
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up  in  this  unit.  The  main  point  is  that  they  too  wanted  credit 
for  the  invention.  It  can  be  truthfully  said  that  Schoeffer  was 
responsible  for  the  financial  downfall  of  Gutenberg  and  even  con- 
spired against  him  to  the  extent  of  claiming  sole  credit  for  the 
famous  Bibles.  However,  Schoeffer  is  justly  credited  as  being 
the  first  man  to  cut  and  sell  type  to  other  printers. 

TYPOGRAPHIC  ERA  (1468-1620) 

The  typographic  era  is  so  called  because  it  is  the  time 
when  printing  spread  to  all  civilized  countries  in  the  world. 

Indeed,  the  seeds  as  sown  by  Gutenberg  bore 
much  fruit  in  countless  books  and  other 
publications.  A famous  contemporary  of 
Gutenberg  was  Nicolas  Jenson  (1420-1480). 
Kink  Charles  VII  of  France,  upon  hearing 
of  the  marvels  of  printing  from  movable 
type  in  Germany,  commissioned  Jenson,  one 
of  France's  most  exceptional  engravers,  to 
go  to  Germany  and  learn  the  secrets  of 

Figure  2.  Nicolas 

Jenson's  Mark  printing.  Upon  his  return  to  France,  Jen- 

son set  up  his  own  shop.  However,  he  is 
most  famous  today  as  a type  designer.  His  skill  as  an  engraver 

V 

enabled  him  to  design  and  cut  what  is  today  considered  the  most 
perfect  of  roman  types.  It  has  been  said  that  his  roman  face  has 
never  been  excelled  in  beauty  of  design  and  proportion.  He  also 
was  a publisher  and  today  is  considered  one  of  the  world's  master 
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typographers,  second  to  none. 

Erhard  Ratdolt  (1442-1527),  A German  by  birth  who  printed 
in  Venice,  was  the  first  printer  to  embellish  his  volumes  with 
ornamental  woodcut  borders  in  place  of  those  that  had  formerly 
been  accomplished  by  hand  by  the  illuminators.  Some  early  printed 
books  left  a space  for  hand  ornamentation.  Ratdolt' s work  repre- 
sents a further  step  in  the  process  of  having  the  printed  matter 
complete  upon  leaving  the  press. 

Another  celebrated  name  in  the  history  of  fifteenth  cen- 
tury printing,  and  perhaps  the  best  known  of  all  Italian  printers, 
was  that  of  Aldus  Manutius  (1450-1515).  He  attempted  to  print  the 
best  known  selections  of  Greek  litera- 
ture. To  do  this,  he  had  to  translate 
the  Greek  into  Italian.  This  was  one  of 
the  many  notable  things  that  he  did,  but 
the  single  thing  for  which  he  is  best 
known  is  his  creative  design  for  italic 
type  which  proved  much  easier  on  the  eye 
than  the  blackletter  that  was  used  up  to 

Figure  J>.  Aldus  Manu- 

that  time.  He  was  perhaps  one  of  the  tius'  Mark 

best  educated  of  all  the  early  printers, 

and  did  much  to  contribute  to  the  general  culture  by  his  multi- 
plicity of  activities. 

England's  outstanding  early  printer  was  William  Gaxton, 
who  in  1477  turned  out  England's  earliest  books  printed  by  movable 
type.  Gaxton  was  fifty  years  of  age  when  he  first  began  learning 
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the  art  of  printing.  He  continued  printing  for  the  next  seventeen 
years  during  which  time  it  is  estimated  he  produced  editions  of 

one  hundred  and  one  different  works.  Con- 
sidering both  the  equipment  and  the  methods 
used  in  those  days,  this  was  indeed  a vo- 
luminous effort. 

During  this  period  very  little 
improvement  was  made  in  the  construction 
and  operation  of  printing  presses.  The 
original  press,  as  used  by  Gutenberg,  con- 
tinued in  operation  for  a good  many  years. 

A press  of  this  type  is  illustrated  in 
figure  5.  Minor  improvements  were  periodically  made,  such  as  re- 
placing the  wooden  screw  with  a copper  one,  introduction  of  the 
sliding  bed  and  making  a larger  platen.  These  improvements  were 
responsible  for  a slight  increase  in  the  number  of  impressions, 
but  printing  was  still  an  extremely  slow,  laborious  process. 

The  first  press  to  be  set  up  in  the  new  world  was  in 
Mexico  about  the  year  1539.  Another  hundred  years  elapsed  before 
a press  was  established  elsewhere  in  North  America.  In  1639 
Stephen  Daye  set  up  a press  at  Cambridge,  Massachusetts  from  which 
came  the  patriotic  leaflet,  "A  Freeman's  Oath."  The  first  book  to 
be  printed  in  America  was  "The  Whole  Booke  of  Psalmes"  or  the  Bay 
Psalm  Book  which  was  printed  in  1640.  Perhaps  the  most  historic 
presses  in  America  were  those  of  Benjamin  Franklin  in  Philadelphia 
and  Isaiah  Thomas  at  various  locations  in  New  England. 


Figure  4.  William 
Caxton's  Mark 
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THE  EARLY  JOURNALISTIC  ERA  (1620-1840) 

As  the  name  of  the  era  infers,  this  period  saw  rapid  de- 
velopment and  growth  in  the  printing  of  newspapers.  The  oldest 
newspaper  printed  in  the  English  language  appeared  in  Amsterdam  in 
1620.  Two  years  later  the  first  weekly  newspaper  was  printed  in 
England.  It  was  not  until  1690,  however,  that  the  first  newspaper 
was  printed  in  America.  It  appeared  in  Boston  and  had  a rather 
short  life  of  only  a single  issue  before  it  was  suppressed  by  the 
British  government  as  being  printed  without  a license. 

The  first  officially  licensed  paper  to  appear  in  America 
was  the  Boston  News  Letter  in  1704.  It  was  followed  in  1719  by  the 
American  Weekly  Mercury  in  Philadelphia 
and  the  Boston  Gazette.  Many  other  pa- 
pers appeared  shortly  thereafter  in  al- 
most all  of  the  colonies. 

This  era  represented  numerous 
advancements  in  printing  all  over  the 
world,  but  only  those  improvements  that 
took  place  in  our  own  country  will  be 
considered,  as  they  are  of  much  greater 
significance  to  our  own  history.  These 
actual  developments  in  the  various  pro- 
cesses were  however  paralleled  in  the 
other  centers  of  world  culture. 

Stephen  Daye  set  up  the  first 

press  at  Cambridge  for  the  exclusive  use  of  Harvard  University  in 


Figure  5.  A Press  of 
Gutenberg's  Time 
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1639.  In  1717  James  Franklin  obtained  a press  and  some  equipment 
from  England  and  set  up  a printing  establishment  in  Boston.  The 
following  year  his  younger  brother  Benjamin  was  apprenticed  to 
him  and  this  marked  the  beginning  of  a very  interesting  career 
for  young  Benjamin  as  a combination  printer,  writer,  statesman, 
inventor,  philosopher,  and  man  of  many  other  diversified  activities. 
In  1728  he  set  up  his  own  shop  in  Philadelphia  and  published  the 
Pennsylvania  Gazette  which  later  became  the  Saturday  Evening  Post 
which  is  still  published.  In  1732  he  published  the  now  famous 
Poor  Richard's  Almanac.  He  retired  from  the  printing  business  at 
the  age  of  forty-two.  Franklin  is  considered  one  of  America's 
foremost  early  printers.  His  experiences  as  a printer,  as  written 
in  his  autobiography,  will  prove  most  interesting  to  any  student 
of  graphic  arts. 

Other  early  American  printers  who  have  made  lasting  con- 
tributions are:  Christopher  Sauer,  who  in  1722  established  the 

first  successful  type  foundry  in  America  at  Germantown,  Pennsyl- 
vania; William  Bradford,  one  of  Pennsylvania's  first  and  perhaps 
foremost  early  printers;  and  George  and  David  Bruce  who  estab- 
lished a type  foundry  which  later  became  the  American  Typefounders. 

The  evolution  of  local  presses  in  America  was  paralleled 
by  comparable  developments  in  Europe.  The  best  known  of  these 
European  contributors  were  William  Caslon,  originator  of  the  now 
famous  Caslon  type  faces;  Pierre  Simon  Fournier,  originator  of  the 
printers  point  system;  Giambasti  Bodoni  who  is  noted  for  both  his 
printing  in  many  languages  and  also  for  his  creation  and  development 
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of  the  now  famous  Bodonl  type  faces;  and  William  Nicholson  who  in- 
vented the  first  automatic  press. 

THE  MECHANICAL  ERA  SINCE  1804 

The  mechanical  era,  which  started  at  the  beginning  of 
the  nineteenth  century,  represented  a great  development  in  indus- 
try all  over  the  world.  The  printing  industry,  no  exception  to 
this  development,  advanced  with  rapid  strides  until  it  is  today 
one  of  the  five  largest  industries  in  the  United  States  from  the 
standpoint  of  capital  investment  and  total  number  of  workers. 

The  improvement  of  the  printing  press  had  been  very  slow 
during  the  first  three  centuries  of  printing  from  movable  type  as 
most  of  the  emphasis  was  placed  upon  turning  out  as  much  volume  as 
possible  with  the  material  and  equipment  available.  Up  to  1804 
all  impressions  were  made  with  the  scrw-type  or  the  lever-type 
press.  In  1804  the  R.  Hoe  Company  was  founded  in  New  York  and 
later  became  one  of  the  largest  press  manufacturers  in  the  world. 

In  1813  the  first  all-metal  cylinder  press  was  perfected  by  George 
Clymer  in  Philadelphia.  The  London  Times,  largely  through  the  ef- 
forts of  Frederick  Koenig,  was  the  first  publication  with  a large 
circulation  to  utilize  the  cylinder  press.  The  first  power  driven 
presses  appeared  commercially  about  1822.  In  I83O  the  first  plat- 
en press  which  utilized  the  clamshell  principle  appeared.  This 
was  the  forerunner  of  the  famous  Gordon  press  of  1851  and  the 
Chandler  and  Price  platen  press  which  is  universally  used  in  print- 
ing establishments  today. 
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Since  the  first  improvements  over  the  same  basic  press 
that  was  used  by  Gutenberg,  the  development  has  been  nothing  short 
of  phenominal.  Today  we  have  newspaper  presses  capable  of  print- 
ing and  folding  forty-page  papers  at  the  rate  of  thirty  thousand 
per  hour.  Perhaps  the  most  significant  development  in  increasing 
the  hourly  rate  was  the  invention  of  automatic  feeding  and  deliv- 
ery devices. 

Equally  important  to  the  development  of  the  high  speed 
press  is  the  rapid  development  of  typesetting  machines  which  is 
discussed  in  more  detail  in  the  latter  part  of  chapter  two.  The 
Mergenthaler  Linotype  machine  generally  marks  the  beginning  of 
the  machine  setting  era. 

Other  improvements  contributing  to  the  overall  effec- 
tiveness of  the  printing  industry  are  the  perfecting  of  the  art  of 
papermaking  and  also  the  development  in  the  use  of  various  plate 
processes  for  reproducing  man's  ideas.  These  improvements  are  more 
fully  discussed  in  chapters  three  and  seven. 

A cursory  study  of  present  day  methods  of  preparing 
graphic  materials  for  making  permanent  records  may  make  the  novice  feel 
a lack  of  comprehension  of  the  technical  processes  and  principles 
involved.  However,  careful  study  will  readily  convince  him  that 
with  a few  exceptions,  modern  methods  are  little  more  than  care- 
ful refinements  and  mechanizations  of  the  original  and  basic  hand 
principles,  all  of  which  are  readily  understandable. 

The  change  of  greatest  significance  today  is  of  a social 
rather  than  a technical  nature. 
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letterpress  printing  and  the 

USE  OF  TYPE 


Printing  is  the  bringing  together  of  type,  ink  and  paper 
in  order  to  transmit  thoughts  at  a distance  in  time  or  space.  The 
ink  and  paper  are  mere  tools,  while  the  type  is  the  very  essence 
of  printing  itself. 

Letterpress  printing  is  produced  from  an  inked  surface 
in  relief  such  as  a piece  of  type  as  illustrated  in  figure  14  found 
on  page  26.  A printing  surface  is  made  by  cutting  away  all  of  the 
parts  that  are  to  remain  unprinted,  allowing  the  figure,  illustra- 
tion or  letter  to  stand  out  in  relief.  Rollers  deposit  ink  on  this 
relief  surface,  and  this  ink  in  turn,  is  deposited  on  the  paper 
under  heavy  pressure  to  complete  the  printing  process.  Letterpress 
printing  is  the  oldest  of  the  modern  methods  of  printing. 


STYLES  OF  TYPE  FACES 

It  is  indeed  a challenging  fact  that  the  general  physi- 
cal  appearance  of  type  has  varied  but  little  in  the  five  hundred 
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years  that  man  has  been  benefiting  from  its  use.  The  major  por- 
tion of  the  change  in  type  as  it  appears  today  has  been  in  the 
area  of  precision  and  uniformity  but  otherwise  the  general  product 
is  very  much  the  same  as  that  made  by  Johann  Gutenberg  many  years 
ago  for  his  now  famous  Bibles.  Even  the  cases  in  which  we  store 
our  type  share  the  seemingly  ageless  quality  of  type  itself. 

Down  through  the  years  there  have  existed  many  styles 
of  type,  the  study  of  which  is  very  complex.  However  there  is  a 
general  agreement  among  typographers  to  classify  nearly  all  type 
faces,  based  on  certain  characteristics,  into  one  of  the  five 
following  groups:  blackletter  or  text,  script  or  cursive,  roman, 

sans-serif  and  italics. 

Type  designs  also  repeat 
the  changeless  character  of  the  type 
itself.  When  examining  books  and 
other  printed  matter  produced  during 
the  last  five  centuries,  only  a few 
basic  letter  forms  wrill  be  found.  It 
so  happens  that  these  few  basic  forms 
are  modeled  on  the  early  manuscript 
letters  that  were  drawn  with  either  a brush  or  reed  pen.  The  bulk 
of  the  type  faces  used  in  all  of  our  printed  matter  today  are  but 
little  more  than  those  early  designs,  with  slight  modifications  to 
bring  them  up  to  date. 

Blackletter  or  Text.  At  first,  the  natural  tendency  in 
designing  and  making  type  was  to  imitate  the  best  manuscript  of 


Figure  6.  Roman  Capital 
E,  Naming  Basic  Parts 
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the  country  in  which  the  type  was  to  be  used.  German  manuscripts 
were  traditionally  heavy  and  massive,  consequently  Gutenberg's 


Booh 


Figure  7«  Specimen  of  Blackletter  or  Text 


type,  the  first  of  many  series  of  blackletter,  was  predestined  to 
be  a typically  heavy  and  bold  face  with  an  almost  extreme  angular 
appearance. 

Blackletter  or  text  is  another  name  applied  to  type  pat- 
terned after  the  German  manuscripts  of  the  Middle  Ages.  Since  these 


Figure  8.  Specimen  of  Script 

basic  forms  were  derived  from  the  pen  stroke,  they  are  rather  dif- 
ficult to  read.  They  are  therefore  used  rather  sparingly  today,  ex- 
cept for  announcements,  invitations  and  religious  literature. 

Script  or  Gursive.  Italian  scribes  produced  much  lighter 
more  graceful  appearing  characters  with  a slight  amount  of  slope  to 


the  characters.  This  smooth  flowing  form  was  the  forerunner  of 
what  we  now  call  script.  It  is  little  more  than  imitation  of  good 


Figure  9.  Specimen  of  Gursive 
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handwriting.  The  terms  script  and  cursive  have  both  been  applied 
to  this  style  with  little  distinction  between  them.  Generally 
speaking,  typographers  tend  to  call  the  form  where  the  letters  are 
joined  together  with  continuous  lines  "script"  and  the  discontinu- 
ous forms  "cursives."  There  are  indeed  a great  many  varieties  of 
both  of  these  forms  with  the  principle  uses  being  for  invitations, 
headings,  bank  notes  and  certain  forms  of  advertising. 

Roman.  Our  roman  types  were  originally  copied  from  the 
Latin  inscriptions  on  the  buildings  and  monuments  in  and  about 


Rome.  The  greatest  portion  of  our  books  and  newspapers  are  cur- 
rently printed  in  some  variation  of  roman  type.  Roman  type  is  usu- 
ally divided  into  two  classifications,  called  old  style  and  modern. 


from  its  informality  of  design.  It  has  rather  uniform  body  ele- 
ments, and  gracefully  curved  fillets  are  utilized  to  connect  the 
serifs  with  the  main  strokes.  The  letters  have  a hand-drawn  ap- 
pearance and  the  curves  are  fluent  and  variable.  The  slanted  tops 


£ 


Figure  10.  Old  Style  Roman  Letter 


The  delightful  charm  of  old  style  roman  type  is  achieved 
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of  the  lower  case  letters  such  as  1,  b and  h are  drawn  at  a very 
steep  angle  and  yet  they  meet  the  verticle  stroke  in  a rounded 
point.  Another  unmistakable  characteristic  of  old  style  roman  is 
the  long  graceful  tail  of  the  capital  R. 

Modern  variations  of  roman  are  essentially  geometric  in 
construction  and  design,  and  employ  marked  contrast  between  light 
and  heavy  elements.  Serifs  are  thin  and  there  are  no  fillets  to 
blend  the  serif  and  other  elements  into  smooth,  graceful  and  con- 
tinuous lines.  The  effect  of  a true  roman  type  is  one  of  dignity 


Figure  11.  Modern  Roman  Letter 


with  a feeling  of  strength  and  firmness. 

To  further  confuse  the  student  of  type  design,  many  styles 
of  roman  in  use  today  combine  elements  of  both  modern  and  old  style. 
They  have  the  rather  fitting  name  of  transitional  types. 

Sans-serif.  A more  recent  development  in  the  field  of 
type  design  is  the  sans-serif  member,  which  in  reality  is  a roman 
face  from  which  the  serifs  have  been  removed.  The  result  is  one 
that  is  pleasing.  It  takes  advantage  of  a modern  touch  that  can 
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be  utilized  for  a vast  number  of  different  jobs.  However,  to  use 
sans-serif  effectively  in  the  same  layout  with  other  type  faces  is 
a rather  delicate  job  requiring  a great  deal  of  skill  and  the  be- 
ginning student  should  exercise  the  greatest  precaution  in  any  en- 
deavors of  this  type.  The  exacting  geometric  character  of  this 
face,  with  its  complete  lack  of  any  ornate  features,  readily  lends 

SIMPLICITY 

Figure  12.  Specimen  of  Sans-serif 

itself  for  use  with  any  modern  layout.  As  the  nature  of  the  type 
suggests,  sans-serif  is  frequently  used  for  conveying  the  idea  of 
something  modern. 

Italics . Practically  all  roman  faces  in  use  today  have 
with  them  accompanying  italics.  This  was  not  always  true  however . 
In  an  effort  to  cut  a type  in  imitation  of  the  informal  hand- 

ITALICS 

Figure  13.  Specimen  of  Italics 

writing  prevelent  in  Italy  at  the  time,  Aldus  Manutius,  the  great 
Italian  scholar  and  printer,  produced  the  first  version  of  slant- 
ing roman  type.  Today  we  have  an  angular  version  of  nearly  all 
faces  which  allows  for  much  more  variety  on  the  part  of  the  typog- 
rapher and  also  does  much  to  enhance  the  beauty  of  his  finished 
product,  as  italic  faces  are  much  more  graceful  than  straight  type. 
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Type  Families.  Along  with  any  discussion  of  type  faces 

must  go  a few  words  on  type  families.  Any  type  design  is  easily 

susceptible  to  many  variations.  The  letters  can  be  compressed  or 

widened,  or  the  strokes  can  be  made  thicker  or  thinner  in  order  to 

vary  the  final  appearance  of  the  printed  line.  A good  example  of 

a type  family  with  a multiplicity  of  variation  is  the  following 

listing  of  the  Cheltenham  Old  Style  family: 

Cheltenham  Old  Style  and  Italic 
Cheltenham  Medium  and  Italic 
Cheltenham  Old  Style  Condensed 
Cheltenham  Medium  Condensed 
Cheltenham  Medium  Expanded 
Cheltenham  Wide 

Cheltenham  Bold  and  Bold  Italic 
Cheltenham  Bold  Extended 
Cheltenham  Extra  Bold 
Cheltenham  Extra  Bold  Condensed 
Cheltenham  Extra  Bold  Condensed  Title 
Cheltenham  Bold  Outline 
Cheltenham  Inline 

Cheltenham  Inline  Extra  Condensed 
Cheltenham  Inline  Extended 

Not  all  types  have  as  many  variants  as  Cheltenham,  but 
this  is  a good  example  of  what  a typefounder  can  do  with  a single 
family  and  it  also  shows  the  great  variety  of  style  that  is  always 
available  to  the  typographer. 

The  student  of  type  design  may  feel  that  the  entire  sys- 
tem is  so  complex  that  it  is  hopeless  to  attempt  to  cope  with  it. 
Since  a start  in  mastering  type  faces  has  to  be  made  somewhere,  it 
is  advisable  to  start  a morgue  of  type  faces  and  become  familiar 
with  the  various  faces  in  the  collection.  It  is  best  to  start  with 
simple  faces  and  advance  from  there.  Specimen  sheets  of  type  faces 
may  be  had  for  the  asking  from  most  companies  producing  type. 
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PHYSICAL  CHARACTERISTICS  OF  TYPE 

Generally  speaking  the  four  groups  or  classifications 
of  type  are:  (1)  foundry  type,  (2)  linotype  slugs,  (3)  monotype 
and  (4)  wood  type. 

Kinds  of  Type.  Foundry  type,  the  original  form  of 
movable  type,  is  cast  in  single  characters  on  individual  bodies. 
Foundry  type  is  set  by  hand  by  the  process  of  selecting  various 
letters  as  may  be  desired  and  placing  them  individually  in  the 
composing  stick  in  the  correct  sequence.  Foundry  type  is  expen- 
sive and  can  easily  be  damaged  through  careless  usage. 

A more  modern  procedure,  which  although  more  costly, 
is  also  more  rapid,  is  the  mechanical  setting  of  type  on  monotype 
and  linotype  machines.  A more  detailed  discussion  of  these  vari- 
ous methods  will  be  given  in  the  last  unit  of  this  chapter. 

Excessively  large  type  faces  for  use  in  poster  and  other 
more  massive  display  work  is  usually  cut  from  close-grained  hard 
wood,  with  end-grain  maple  being  used  most  frequently.  The  advan- 
tage of  wood  type  over  metal  type  of  the  same  size  is  the  greatly 
reduced  cost  of  manufacturing  and  also  the  fact  that  wood  type  is 
much  lighter  in  weight  than  metal  type. 

All  type  is  put  up  for  sale  in  assortments  called  fonts. 
A font  contains  a complete  outfit  of  letters  of  the  same  size  and 
style  of  type.  The  quantity  of  each  individual  letter  varies  in 
accordance  with  the  frequency  of  its  use  in  ordinary  printing.  A 
font  will  usually  include  capital  letters,  lower  case  letters, 
figures,  ligatures  and  punctuation  marks. 
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Type  Metal.  Foundry  type  is  made  from  an  alloy  of  lead, 


tin  and  antimony.  The  addition  of  antimony  makes  the  alloy  harder 
and  also  improves  the  fluidity  of  the  mixture  when  melted.  It 
causes  the  alloy  to  expand  momentarily  at  the  moment  of  solidifi- 
cation. This  expansion,  responsible  for  the  sharp  impression,  is 
only  momentary  and  is  immediately  followed  by  contraction  as  it 
cools,  which  facilitates  ejection  from  the  mold  once  the  alloy  has 
cooled.  More  details  of  the  actual  casting  of  type  are  presented 
in  the  last  unit  of  this  chapter.  The  addition  of  tin  to  the 
alloy  gives  a smootner  surface  to  the  type  face  which  takes  ink 
much  more  satisfactorily. 

Height  of  Type.  All  modern  type  is  cast  to  a standard 
height  of  .916  inches  which  is  approximately  eleven-twelfths  of  an 
inch.  This  measurement  is  from  the  printing  surface  to  the  foot 
or  base  of  the  piece  of  type. 

Parts  of  a Piece  of  Type.  The  greatest  portion  of  a 
piece  of  type  is  made  up  of  the  body  or  shank.  The  body  has  both 
a front  side  and  a back  side  with  the  front  side  commonly  being 
called  the  belly.  The  belly  has  one  or  more  grooves  across  the 
lower  surface  which  are  called  nicks.  By  means  of  the  nick,  it  is 
possible  to  correctly  place  the  type  in  the  stick  without  actually 
looking  at  the  face.  These  nicks  also  help  in  identifying  type, 
as  all  specimens  of  one  size  and  style  are  nicked  in  the  same  man- 
ner. Different  styles  of  type  will  have  a variance  as  to  the  num- 
ber of  nicks,  the  size  of  the  nicks  and  also  the  positioning  of 
the  nicks. 
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Figure  14.  Parts  of  a Piece  of  Type 

The  face  of  a piece  of  type  is  its  printing  surface.  It 
can  also  be  described  as  the  outlined  character  standing  in  relief 
on  the  upper  end  of  the  body  that  makes  contact  with  the  paper  and 
consequently  the  desired  impression.  The  face  may  be  further,  and 
more  completely  subdivided  into  light  elements,  heavy  elements  and 
serifs.  The  heavy  elements  are  the  thick  strokes  or  the  heavy 
lines  while  the  light  elements  are  the  thinner  connecting  lines 
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between  the  heavy  elements.  These  elements  may  be  curved  as  in 
the  B,  D or  S or  they  may  be  straight  as  in  the  E,  F or  T.  The 
serifs  are  the  short  cross  lines  placed  at  the  end  of  all  discon- 
nected strokes.  It  is  the  use  of  serifs  that  tend  to  give  many 
type  faces  their  individuality. 

The  slope  of  metal  between  the  face  and  the  actual  body 
of  the  type  is  called  the  neck,  beard  or  drive.  The  counter  or 
void  is  the  depression  between  the  various  elements  of  the  letter. 
The  shoulder  is  that  part  of  the  upper  section  of  the  body  which 
is  not  covered  by  the  character  itself.  The  pin  mark  or  founders 
mark  is  found  on  the  upper  side  of  the  body.  It  is  usually  the 
small  indentation  made  by  the  pin  that  dislodges  the  piece  of  type 
from  its  mold.  The  feet  of  a piece  of  type  are  the  two  small  pro- 
jections upon  which  the  piece  rests  while  the  small  Indentation 
between  the  feet  is  called  the  groove. 

Measuring  the  Size  of  Type.  Types  of  one  style  or  face 
can  be  further  classified  according  to  size.  The  point  or  body 
size  of  a piece  of  type  is  obtained  by  measuring  the  distance  from 
the  back  to  the  belly  of  the  body  with  the  printer's  point  scale. 

Kerned  Letters.  When  a portion  of  the  face  of  a letter 
extends  beyond  the  body  of  a piece  of  type,  the  letter  is  said  to 
be  kerned.  Kerned  letters  are  common  in  italics  and  the  various 
types  of  script.  Great  care  must  be  exercised  in  the  handling  of 
kerned  letters  as  the  extended  portions  break  easily. 

Ligatures . Pieces  of  type  with  double  or  triple  letters 
cast  on  them  are  known  as  ligatures.  The  five  most  common  ones 
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Figure  15.  Relation  of  Letters  to  Body  Size 


are  fi,  ffi,  ffl,  fl,  and  ff.  Ligatures  must  always  be  used  in 
setting  type  whenever  a combination  of  these  letters  occurs  in  the 
copy  because  in  most  styles  of  type  the  dot  over  the  letter  i or 
the  projection  on  the  letter  f will  break  off  when  these  separate 
letters  are  used  next  to  one  another.  The  ligature  combinations 
are  used  in  such  words  as  fill,  officer,  afflict,  flea  and  off. 


PRINTERS  SYSTEM  OF  MEASUREMENT 

Because  of  the  extremely  small  size  of  both  type  and 
space  material,  it  is  rather  difficult  to  apply  standard  systems 
of  measurement  to  this  work.  As  a result  of  the  need  for  precise 
calculations,  typographers  devised  their  own  system  of  linear 
measurement  called  the  point  system.  The  student  will  have  to 
become  very  fluent  in  using  this  system  as  all  type  sizes  and 
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spacing  must  be  decided  in  advance.  It  is  only  by  accurate  compu- 
tation and  application  of  the  point  system  that  the  final  job  will 
balance  out  correctly.  The  basis  of  the  point  system  is  the  pica 
which  is  .1 66  of  an  inch.  Six  picas  are  .004  less  than  an  inch, 
but  this  amount  is  commonly  accepted  as  the  equivalent  of  six 
picas.  The  pica  system  is  set  up  as  follows: 

6 points  equal  1 nonpareil 
12  points  equal  1 pica 
6 picas  equal  1 inch 
72  points  equal  1 inch 

SPACING  MATERIAL 

A page  of  printed  matter  is  not  only  even  on  the  left- 
hand  margin  as  is  a page  of  typewritten  material,  but  is  also  even 
on  the  right-hand  margin.  To  secure  this  even  right-hand  margin, 
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Figure  15.  Quads  and  Spaces 


it  is  necessary  to  thoroughly  understand  space  materials. 

Space  materials  are  pieces  of  type  metal  that  look  like 
type,  but  are  shorter  than  type  and  have  no  characters  on  them. 
When  a line  of  type  is  inked  and  printed,  a blank  occurs  wherever 
the  space  materials  are  placed  as  they  are  too  short  to  receive 
ink  and  make  contact  with  the  paper. 

Space  materials  have  two  general  classifications,  the 
spaces  which  are  used  between  words  and  the  quads  which  serve  to 
fill  wider  blank  portions  of  lines  such  as  occur  at  the  beginning 
and  end  of  a paragraph. 

The  basic  unit  of  space  material  is  the  em  quad  which 
is  a square  regardless  of  the  size  of  type  used.  The  2-em  quad  is 
twice  as  wide  as  the  em  quad  and  the  J>-em  quad  is  three  times  as 
wide  as  the  em  quad.  The  other  pieces  are  the  ~5-em  (a  contrac- 
tion of  3-to-the-em)  space,  4-em  space  and  5-em  space.  They  are 
respectively  1/3,  1/4  and  1/5  as  wide  as  the  em  quad.  The  last 

piece  is  the  en  quad  which  is  1/2  as  wide  as  the  em  quad. 

Normally  a 3“©ni  space  is  placed  between  words  but  even 
then  the  last  word  may  not  fill  the  entire  space  that  is  avail- 
able. In  such  cases  the  space  material  between  words  must  be  in- 
creased to  utilize  all  of  the  allotted  space.  This  process  is 
called  justifying  a line.  It  should  be  kept  in  mind  that  justi- 
fication must  be  accomplished  evenly  between  all  words  so  that 

the  amount  of  white  space  will  appear  to  be  about  the  same  all 
the  way  through  a complete  line.  Similarly,  it  may  be  necessary 
to  decrease  the  space  between  words,  but  a bit  more  caution  must 
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be  exercised  to  avoid  having  the  words  too  close  together 


To  further  increase  the  relation  of  the  various  pieces 


of  space  material  to  each  other,  let  a value  of  one  hundred  per 
cent  be  assigned  to  the  em  quad,  which  is  the  square  quad  or  basic 
unit  for  all  type  sizes.  A computation  of  the  percentage  values 
of  the  other  pieces  of  space  material  on  this  basis  would  result 
in  a table  similar  to  the  following: 


3-em 

quad 

equals 

3 em 

equals 

300% 

2-em 

quad 

equals 

2 em 

equals 

200% 

em 

quad 

equals 

1 em 

equals 

100% 

en 

quad 

equals 

1/  2 em 

equals 

50% 

3-em 

space 

equals 

l/3  em 

equals 

33% 

4-em 

space 

equals 

1/4  em 

equals 

25% 

5-em 

space 

equals 

1/5  em 

equals 

20% 

Again  using  the  above  assumption  of  the  em  quad  being 
equivalent  to  one  hundred  per  cent,  it  is  easy  to  see  tne  possi- 
bility of  further  increasing  the  utility  of  the  system.  Certain 
combinations  of  various  pieces  of  space  material  will  give  an  even 
greater  variation  in  percentage  equivalence  of  the  basic  unit  than 
those  listed  above.  A partial  listing  showing  the  percentage 


value  of  the  basic  unit  for  some  of  these  combinations  is  given  in 


the  following  chart: 


SPACE 

COMBINATIONS 


FRACT ION  PERCENT  AGE 

OF  AN  EM  OF  AN  EM 


5-em  1/5  20% 

4-em  1/4  25% 

3-em  1/3  33% 

5-em  plus  5-em  1/5  plus  1/5  40% 

5-em  plus  4-em  l/5  plus  1/4  45% 

en  quad  1/2  50% 

5-em  plus  3-em  1/5  plus  1/3  53% 

4-em  plus  3-em  1/4  plus  1/3  58% 


This  table  could  be  continued  for  many  additional  combinations,  but 
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the  first  six  combinations  are  used  most  frequently.  This  table 
will  show  that  it  is  possible  to  vary  considerably  the  amount  of 
space  between  words.  With  so  amny  combinations  to  choose  from,  it 
is  always  possible  to  completely  fill  out  a line  and  utilize  all 
of  the  space  available.  The  first  six  combinations  should  be  com- 
pletely understood  and  then  memorized  so  as  to  be  able  to  justify 
a line  of  type  both  efficiently  and  in  a minimum  amount  of  time. 

There  are  no  set  rules  as  to  the  amount  of  space  to  in- 
dent a paragraph  or  the  amount  of  space  to  leave  between  sentences 
but  rather  it  is  left  to  the  individual  taste  and  desires  of  the 
person  setting  the  copy.  Usually  the  only  rule  to  apply  is  that 
of  being  consistent  and  certain  that  the  areas  of  white  space  be- 
tween words  and  sentences  appear  to  be  uniform.  Spaces  with  tall 
letters  on  each  side  are  usually  made  slightly  wider  than  are 
those  with  small  letters,  but  they  still  appear  to  have  the  same 
amount  of  white  space  between  them.  The  art  of  spacing  properly 
usually  develops  more  or  less  naturally  with  the  acquisition  of 
experience. 

Figure  20,  found  on  page  37,  shows  the  location  of  the 
various  items  of  space  material  in  the  case. 

Hair  Spaces.  To  further  ease  the  task  of  justifica- 
tion, it  is  possible  to  secure  very  thin  strips  of  either  brass 
or  copper  for  most  of  the  smaller  type  sizes.  These  strips  are  a 
great  deal  thinner  than  the  smallest  size  of  space  material,  the 
5-em  space.  However,  the  novice  must  learn  to  justify  thoroughly 
with  the  standard  items  of  space  material.  After  this  has  been 
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accomplished  is  ample  time  to  avail  oneself  or  the  convenience  of 
using  hair  space. 

Division  of  Words.  A problem  that  frequently  arises  is 
that  of  the  division  of  words  at  the  end  of  a line.  There  are  but 
few  hard  and  fast  rules  to  apply  and  it  is  generally  left  up  to 
the  individual,  with  taste  and  consistency  being  the  main  guides. 
Words  of  one  syllable  are  never  hyphenated  and  words  of  more  than 
one  syllable  are  hyphenated  in  accordance  with  pronunciation,  with 
the  hyphen  being  placed  at  the  accent  or  syllable.  A rule  more  or 
less  understood  among  printers  is  that  there  should  never  be  more 
than  two  consecutive  lines  with  hyphens  at  their  end.  A dictionary 
should  always  be  kept  close  at  hand  so  as  to  be  able  to  make  certain 
of  the  proper  division  of  words  as  well  as  being  able  to  check  for 
correct  spelling. 

Leads  and  Slugs.  It  is  not  only  possible  to  space  be- 
tween words  in  a line,  but  also  to  separate  the  lines  as  much  as 
is  necessary  or  desired.  The  space  materials  used  for  this  purpose 
are  known  as  leads  and  slugs.  The  most  common  leads  are  two  points 

I 1 I I 1 I 1 
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Figure  17.  Right  and  Wrong  Way  to  Piece  Leads 

in  thickness  while  the  most  common  slugs  are  six  points  in  thick- 
ness. These  leads  and  slugs  come  in  long  strips  that  can  be  cut 
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to  any  desired  length  on  the  lead  and  slug  cutter  which  is  es- 
pecially designed  for  this  purpose.  Most  shops  will  have  a ready 
assortment  previously  cut  to  the  pica  lengths  most  commonly  used. 

When  the  supply  of  leads  of  any  certain  length  are  ex- 
hausted, it  may  be  necessary  to  piece  or  splice  leads  of  shorter 
lengths  to  complete  a job.  In  this  manner  it  is  possible  to  use 
two  short  pieces  of  lead  instead  of  a single  longer  one.  When 
this  is  done,  the  break  in  the  leads  should  not  come  in  the  same 
place  for  all  lines  in  the  form.  This  would  considerably  weaken 
the  form  and  make  it  much  more  difficult  to  handle.  The  proper 
way  to  piece  leads  is  to  use  the  long  and  the  short  pieces  alternate' 
ly  as  illustrated  in  the  left  side  of  figure  17,  found  on  page  33. 


THE  CALIFORNIA  JOB  CASE 

The  cases  In  which  we  keep  our  type  are  little  changed 
from  those  used  many  years  ago.  Many  varieties  of  cases  have  been 
developed,  but  the  one  most  commonly  used  is  the  California  job 
case.  The  triple  cap  case  which  is  designed  to  hold  three  dif- 
ferent sets  of  capital  letters  is  also  used  quite  frequently.  In 
stead  of  containing  the  three  sections  illustrated  in  figure  18, 
the  triple  cap  case  contains  three  sections  identical  with  the  ex- 
treme right-hand  section  of  the  California  case.  Another  case 
quite  popular  is  the  news  case  wrhich  is  actually  two  cases,  one 
for  the  lower  case  letters  and  the  other  for  capitals. 

In  studying  the  type  case,  it  is  best  to  work  with  the 
cases  themselves,  but  if  none  are  available  figure  18  will  suffice. 
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Figure  18.  The  California  Job  Case 
The  case  is  first  divided  into  three  main  sections  and 


then  further  subdivided  into  eighty-nine  compartments  of  various 
sizes  and  shapes.  Each  compartment  holds  separate  letters,  num- 
erals, ligatures  or  punctuation  marks.  The  capital  letters  are 
kept  in  the  right-hand  section  of  the  case  while  the  other  two 
sections  are  utilized  for  the  lower  case  letters. 

Since  the  capital  letters  are  not  used  too  frequently  in 
hand  composition,  they  are  arranged  alphabetically,  with  the  excep- 
tion of  the  J and  the  U.  This  is  a tribute  to  the  effectiveness  of 
the  original  design  of  the  case  which  was  set  up  before  the  J and  U 
were  added  to  the  alphabet.  Y/hen  the  addition  was  made,  rather 
than  change  the  layout  already  in  use,  the  J and  the  U were  merely 
put  into  compartments  immediately  following  the  Z,  and  there  they 
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have  remained  ever  since. 


Shifting  to  the  lower  case  letters,  it  will  be  noticed 
that  the  largest  compartment  contains  the  letter  e.  The  reason 
for  this  is  that  the  lower  case  e appears  in  our  language  with 

more  frequency  than  any  other 
individual  letter.  The  small 
and  more  remote  compartments 
assigned  to  such  letters  as  q 
and  x is  indicative  of  the  fact 
that  they  appear  with  much  less 
frequency.  The  case  is  so  de- 
signed that  the  letters  used 
most  often  are  centrally  located  and  also  those  letters  that  fre- 
quently appear  together  are  located  near  each  other.  For  instance, 
the  letters  in  the  word  "the"  are  located  in  adjoining  compartments 
and  a short  period  of  practice  will  uncover  many  other  such  combin- 
ations. This  is  for  the  convenience  of  the  typesetter  so  that 
little  time  will  be  lost  in  the  selection  of  the  letters  needed. 

The  spaces  and  quads  are  also  rather  conveniently  grouped 
as  illustrated  in  figure  20.  The  3-em  space  is  used  perhaps  more 
than  any  other  space  material  and  is  very  centrally  located. 

An  effort  should  be  made  to  memorize  the  case  layout  at 
the  earliest  opportunity  as  it  will  speed  hand  composition  to  know 
exactly  where  each  letter  is  located  without  always  having  to  refer 
to  a diagram. 

Great  care  should  always  be  exercised  so  as  to  keep  all 
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Figure  19.  Convenient  Grouping 
of  Letters  Used  Most  Frequently 


of  the  letters  in  their  proper  compartments.  If  tne  letters  are 
always  kept  in  the  proper  compartments,  the  chances  of  selecting  a 
wrong  letter  will  be  lessened  considerably  and  this  will  necessi- 
tate much  less  time  spent  in  the  correction  of  errors. 


ELEMEIv  ’ARY  C OMP  OBIT  I ON 

Why  set  type  by  hand?  With  the  continuous  improvement 
and  perfection  of  mechanical  typesetting  apparatus  year  after  year, 
this  is  indeed  a puzzling  question.  Strange  as  it  may  seem,  de- 
spite the  remarkable  developments  in  the  mechanical  advancement 
of  typesetting  machines,  the  output  of  foundry  type  is  greater  today 
than  it  ever  was  before. 

The  explanation  of  this  rather  unusual  situation  and  the 
answer  to  the  original  ques- 


tion is  that  the  general  pub- 
lic is  becoming  more  type 
conscious  than  ever  before. 
There  is  a continual  demand 
for  more  variety,  new  designs 
and  more  attractive  layouts. 
The  empnasis  on  planning  the 
printed  page  to  please  the 
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Figure  20.  Convenient  G-rouping 
of  Quads  and  Spaces 


consumer  is  more  evident  today  than  it  ever  was  before.  This  in- 
creasing consciousness  on  the  part  of  the  general  public  in  type  de- 
sign is  the  source  of  a beneficial  cycle  throughout  the  printing  in- 
dustry and  is  resulting  in  increased  benefits  for  all  concerned. 
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Since  there  is  no  machine  to  completely  replace  handset 
advertisements  and  handset  headings,  hand  composition  is  still  a 
major  phase  of  the  printing  industry.  There  are  very  few  typog- 
raphers that  are  not  of  the  opinion  that  hand  composition  will 
continue  to  hold  its  rank  of  importance  for  many  years  to  come. 

As  is  true  in  almost  any  type  of  endeavor,  the  only  way 
to  learn  to  set  type  is  to  stand  in  front  of  a case  and  actually 
do  it.  At  first  it  will  be  painfully  slow  as  there  is  much  to 
be  learned  and  many  techniques  to  be  mastered.  This  process  will 
come  slowly,  as  typesetting  is  a skill  ail  its  own  with  many  pe- 
culiarities. Of  all  the  phases  of  the  printing  industry,  there  is 
nothing  to  replace  the  thrill  of  actually  selecting  the  pieces  of 
type  and  setting  up  the  very  first  line.  The  experience  is  one 
that  will  indeed  bring  out  the  romance  of  the  typographers  trade. 
It  will  be  a culmination  of  all  the  various  aspects  abstractly 
discussed  up  to  this  point.  When  the  first  line  is  full,  the 
novice  will  realize  the  importance  of  being  thoroughly  familiar 
with  space  material.  Once  that  line  is  full,  it  will  be  very 
evident  that  not  another  single  letter  can  be  added,  not  even 
"a  little  thin  one." 

The  Composing  Stick.  Foundry  type  is  set  by  standing 
squarely  in  front  of  the  type  case  desired,  holding  the  composing 
stick  in  the  left  hand  with  the  open  side  away  from  the  body  of 
the  compositor.  The  process  then  consists  of  selecting  the  in- 
dividual letters  from  the  case  and  placing  them  along  with  space 
material  in  the  stick  in  the  proper  sequence. 
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There  are  many  types  of  composing  sticks.  The  first  ones 
were  actually  carved  from  a stick  of  hard  wood,  hence  the  contrac- 
tion of  composing  stick  to  the  much  simpler  term  "stick."  ^hese 


ancient  sticks  could  be  used  to  set  lines  of  only  one  length,  but 
this  situation  has  been  remedied  by  modern  refinements.  Today  the 
stick  is  made  of  metal  and  can  be  set  to  any  length  desired.  There 
is  a scale  stamped  on  the  base  of  the  stick  and  it  can  be  set  to 
either  pica  or  half  pica  lengths,  depending  upon  the  immediate  re- 
quirements. The  most  common  stick  in  use  today  is  the  Rouse  Com- 
posing stick  that  is  illustrated  above  in  figure  21. 

To  set  to  a particular  measure,  the  clamp  is  pivoted  ver- 
tically in  order  to  loosen  the  side  piece  called  the  knee.  Upon 
removal  of  the  knee,  it  can  be  seen  that  the  entire  back  of  the 
stick  has  a series  of  evenly  spaced  small  holes  which  are  known  as 
the  notches.  On  the  rear  edge  of  the  knee  are  either  one  or  two 
pins,  depending  on  the  model.  The  pins  move  in  and  out  on  a 
spring  plunger  system.  These  pins  and  notches  are  so  placed  that 
the  knee  may  be  placed  at  any  pica  or  half  pica  length  on  the  scale 
as  may  be  desired,  and  the  result  is  that  the  plunger  pins  will 
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coincide  exactly  with  some  particular  set  of  notches.  When  the 
knee  is  properly  positioned,  the  clamp  is  pivoted  back  into  place 
which  will  lock  the  knee  tightly  in  the  proper  place  for  the  de- 
sired length.  After  all  this  has  been  accomplished,  the  first 
line  of  type  may  be  placed  in  the  stick. 

Learning  to  Set  Tyoe.  The  novice  will  do  well  to 
realize  that  he  is  attempting  something  with  many  new  and  entirely 

foreign  activities  from 
any  previous  experience 
he  might  have  had.  With 
this  thought  in  mind,  it 
is  advisable  to  proceed 
slowly  and  make  certain 
that  each  step  is  accom- 
plished correctly.  The 
importance  of  this  can 
not  be  overemphasized 


Figure  22.  Correct  Method  of  Holding 

the  Composing  Stick  for  a bad  habit  developed 

in  this  type  of  work  is 

difficult  to  eliminate.  To  facilitate  both  learning  the  lay  of 
the  case  and  acquiring  the  techniques  of  handling  the  individual 
pieces  of  type,  it  is  advisable  to  fill  a complete  line  by  repeat- 
ing a simple  word  over  and  over  as  many  times  as  may  be  necessary. 

For  example,  set  the  stick  to  eighteen  picas  and  place 
an  eighteen  pica  slug  against  the  back.  This  will  facilitate  the 
removal  of  the  type  when  the  stick  is  full.  The  word  cat  can  be 
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chosen  for  the  first  line.  The  first  thing  to  do  is  locate  the 
proper  compartment  for  the  lower  case  c and  then  reach  for  one  of 
the  pieces  with  the  right  hand,  Select  a piece  from  on  top  of  the 
pile  and  place  it  between  the  thumb  and  forefinger.  Bring  it  to- 
ward the  stick  and  turn  it  face  up  with  the  nick  away  from  the  body 
as  illustrated  in  figure  22.  When  certain  that  the  letter  is  in 
this  position,  deposit  it  in  the  extreme  left  end  of  the  stick  with 
the  nick  away  from  the  compositor  towards  the  open  end  of  the  stick, 
When  the  letter  is  placed  in 


the  stick,  the  thumb  of  the 
left  hand  is  brought  against 
it  to  hold  it  in  position. 
The  left  thumb  is  used  to 
hold  each  letter  after  it  is 
placed  in  the  stick.  This 
may  appear  a bit  awkward  at 
first,  but  it  will  become 
quite  natural  with  a little 


Figure  23.  Making  Corrections  in 
the  Stick 


practice.  This  same  procedure  should  be  repeated  with  the  letter 
a and  then  t.  Place  a 3"©ni  space  after  the  word  and  repeat  a 
series  of  c - a - t to  fill  out  the  line. 

When  the  first  line  is  completed,  check  to  see  that  all 
the  nicks  are  facing  front  and  all  the  pieces  of  type  have  the 
same  nicks.  This  makes  certain  that  the  same  face  is  being  used 
for  the  entire  Job.  If  any  deviation  is  found,  it  should  be  cor- 
rected immediately  while  the  line  is  still  in  the  stick.  The 
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method  of  using  the  correct  letter  to  push  the  wrong  one  slightly 
forward  so  that  it  may  be  conveniently  grasped  and  removed  is  illus- 
trated in  figure  23,  found  on  page  41.  This  method  makes  an  open 
space  in  the  correct  place  to  receive  the  new  piece  of  type. 

At  first  the  letters  on  the  pieces  of  type  will  look 
strange  in  their  reversed  positions,  but  a little  practice  will 
enable  one  to  read  the  pieces  of  type  in  their  reversed  positions 
as  rapidly  as  the  printed  line.  It  is  very  important  to  learn  to 
read  type  in  this  "Chinese"  fashion  as  it  will  save  such  time  when 
more  advanced  forms  are  being  set  up. 

Once  the  line  looks  satisfactory,  with  no  attempts  being 
made  for  justification  at  this  time,  a lead  or  slug  is  placed  in 
front  of  it  and  aj^&fferent*  word  is  attempted.  This  exercise 
should  be  repeated  very  much  the  same  as  a typewriter  exercise 
would  be  in  order  to  acquire  practice  in  selection  of  the  proper 
letters  as  well  as  experience  in  the  necessary  finger  action. 

Once  the  stick  is  full,  it  should  be  read  for  corrections 
and  then  replaced  in  the  case.  The  process  of  replacing  the  let- 
ters in  the  case  is  known  as  distribution  and  should  be  done  with 
the  greatest  of  care.  A Job  improperly  distributed  will  make  the 
next  job  just  that  much  more  difficult  as  some  of  the  letters  will 
not  be  in  their  proper  compartments  and  this  will  necessitate  much 
correction.  Much  less  time  will  have  to  be  spent  on  the  wearisome 
task  of  correction  if  the  cases  are  well  kept  at  all  times. 

At  this  stage  of  training  it  will  suffice  to  pick  up  two 
or  three  letters  at  a time  and  replace  them  in  their  proper 
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compartments,  but  later  a more  rapid  and  efficient  method  will  be 
discussed.  When  distributing,  the  letters  should  be  selected  from 
the  right-hand  end  of  the  line.  It  will  readily  be  seen  that  the 
letters  leave  the  fingers  in  the  order  of  the  spelling  of  the  word. 

Difficult  Letters.  In  learning  to  recognize  letters  on 
a piece  of  type  or  in  the  stick  it  will  be  rather  difficult  for  the 
novice  to  learn  to  distinguish  be- 
tween the  letters  b,  d,  p and  a. 

These  letters  should  be  carefully 
studied  in  order  to  be  able  to  rec- 
ognize them.  It  should  be  kept  in 
mind  that  the  nicks  are  always  at 
the  bottom  of  the  letter.  Remember- 
ing this  fact,  any  stroke  going  to- 
wards the  nick  will  print  as  a down 
stroke  and,  conversely,  strokes  go- 
ing away  from  the  nick  will  print 
as  up  strokes.  With  this  much  un- 
derstood, the  b and  d can  be  put  in  one  group  and  the  p and  q in  an 
other  by  merely  deciding  as  to  whether  the  vertical  stroke  is  an  up 
stroke  or  a down  stroke.  However,  it  is  still  necessary  to  distin- 
guish each  one  individually.  This  is  rather  easily  accomplished  as 
the  bowl  or  round  part  of  the  letter  will  always  appear  on  the  same 
side  of  the  vertical  element  whether  viewed  as  print  or  type.  A 
little  practice  with  the  four  demons,  as  they  are  commonly  called, 
will  be  sufficient  to  provide  an  understanding  of  the  difference 


Figure  24.  Distinguishing 
Difficult  Letters 
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between  their  appearances.  Certain  other  combinations  will  ap- 
pear to  be  difficult  at  the  outset,  but  they  too  will  clear  up  in 
time  with  a little  bit  of  practice. 

Setting  Lines  of  Poetry.  Before  attempting  actual  jus- 
tification in  a complete  paragraph,  it  is  suggested  that  an  at- 
tempt be  made  to  set  a few  stanzas  of  poetry.  The  stick  should 
be  set  to  a pica  length  that  will  allow  room  for  the  longest  line. 
Each  line  should  start  at  the  left  of  the  stick,  however  the  lines 
may  be  indented  if  necessary.  Make  sure  that  all  lines  are  in- 
dented the  same  distance  if  this  policy  is  to  be  followed.  When 
all  the  type  matter  of  a particular  line  is  completed,  the  rest  of 
the  available  space  in  the  stick  is  filled  with  quads  as  far  as 
possible.  Most  times  the  quads  will  not  fill  out  the  last  small 
amount  of  available  space.  To  complete  the  process  of  justifi- 
cation, spaces  are  inserted  to  fill  the  remainder  of  the  line. 

It  is  important  to  remember  to  insert  spaces  next  to  the  type 
and  insert  quads  at  the  end  of  the  line.  This  will  allow  the  line 
to  stand  up  much  easier  when  it  is  removed  from  the  stick.  If  the 
spaces  were  at  the  end  of  the  line  they  would  topple  over  much 
more  readily  than  would  a quad  for  spaces  do  not  have  nearly  so 
much  footing  to  hold  them  up. 

In  testing  for  proper  justification  the  line  of  type 
should  be  held  at  each  end  and  tipped  slightly  forward.  The  line 
should  slide  quite  easily  and  yet  remain  in  position  without  com- 
pletely toppling  over  when  the  fingers  are  removed.  If  the  line 
falls  over  and  topples  off  its  feet  when  the  fingers  are  removed, 
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it  was  not  tight  enough  and  more  space  material  must  be  added.  To 
facilitate  getting  the  job  ready  for  the  press  and  to  avoid  possi- 
ble later  complications,  all  lines  must  be  justified  to  the  same 
degree  of  tightness. 

Composing  Straight  Matter.  After  these  more  or  less 
basic  forms  of  composition  have  been  mastered,  the  student  should 
attempt  to  set  a paragraph  of  prose  which  is  commonly  called 
straight  matter.  This  will  be  the  first  actual  experience  with 
complete  justification  as  all  of  the  lines  will  have  to  come  out 
to  exactly  the  same  length  so  as  to  maintain  an  even  right-hand 
margin  on  the  printed  sheet.  At  first  the  handling  of  space  ma- 
terial will  appear  to  be  a long  and  tedious  job  but  after  a little 
practice,  it  will  be  found  to  function  quite  mechanically  and  nat- 
urally with  a minimum  of  difficulty.  It  is  suggested  that  several 
paragraphs  of  straight  matter  be  tried  as  a great  deal  of  practice 
in  justification  is  necessary  to  become  a good  compositor. 

Emptying  the  Stick.  Type  matter  is  usually  composed  in 
sections  a few  lines  at  a time,  and  then  removed  from  the  stick  and 
placed  in  a metal  tray  known  as  a galley.  Upon  completion,  succes- 
sive sections  are  added  to  those  already  in  the  galley  until  the  en- 
tire job  is  set  up.  The  completed  job  is  called  a form  and  is  then 
ready  for  the  more  advanced  stages  that  will  be  discussed  later. 

In  building  up  the  form,  the  various  lines  must  be  removed 
from  the  stick  and  placed  in  the  galley.  This  must  be  accomplished 
carefully  so  the  line  will  not  fall  apart.  The  stick  should  be 
rested  on  the  galley  with  the  foot  away  from  the  compositors  body. 
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The  type  in  the  stick;  should  be  supported  both  at  the  head  and  the 
foot  with  slugs.  These  slugs  should  be  grasped  firmly  between  the 
first  fingers  and  the  bails  of  the  thumbs  of  each  hand  as  illus- 
trated in  figure  25.  At  the  same  time,  extra  pressure  should  be 

applied  to  the  ends  of  the  line 
v/ith  the  sides  of  the  second 
fingers.  This  pressure  will 
Keep  the  letters  near  the  end 
of  the  lines  from  falling  off  of 
their  feet.  The  type  should  be 
lifted  from  tne  stick  with  a 
horizontal  rolling  motion  so 
that  the  bottom  of  the  type  is 
towards  the  body  of  the  compositor.  The  type  is  removed  from  the 
composing  stick  to  the  galley  without  changing  the  positions  of 
the  fingers.  The  type  should  be  held  in  this  manner  until  it  is 
snugly  in  position  against  the  two  adjacent  walls  of  the  galley. 

It  can  then  be  released,  and  the  galley  tilted  so  that  the  type 
will  lay  against  the  walls  and  not  have  an  opportunity  to  fall 
off  of  its  feet. 

Tying,  Type  Forms.  It  is  not  always  convenient  to  wait 
until  an  entire  galley  is  filled  with  type  before  taking  a proof, 
in  which  case  the  small  job  is  tied  up  and  proved  separately. 

The  reason  for  tying  the  form  is  so  that  it  can  safely  be  moved 
about  without  the  first  and  last  letters  falling  off  of  their 
feet . 


Figure  25.  removing  Type  From 
the  Composing  Stick 
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To  tie  a type  form,  a piece  of  string  of  sufficient  length 
to  encircle  the  form  six  or  seven  times  is  required.  Beginning  at 
the  outer  corner,  the  end  of  the  string  is  held  with  the  left  hand 
while  the  right  hand  wraps  it  around  the  form  in  a clockwise  direc- 
tion. When  the  starting  point  has  been 
reached  the  end  is  overlapped,  and  with 
the  string  taut,  five  or  six  complete 
turns  are  made.  Then  the  free  end  of 
string  is  tucked  under  the  turns  at  the 
open  corner  and  is  drawn  back  to  form  a 
loop  as  illustrated  in  figure  26.  The 
string  should  never  be  knotted  at  the 
end  as  this  will  make  untying  the  job  more  difficult.  To  untie  the 
job  it  is  only  necessary  to  pull  the  free  end  of  the  string  that  is 
on  the  loop  end. 


Figure  26.  Detail  of 
Tying  a Type  Form 


PROOFREADING 

Once  the  compositor  has  completely  set  up  the  job,  the 
next  step  is  to  check  the  accuracy  of  the  work  by  actually  making  a 
test  impression  of  the  job.  This  process  is  called  taking  a proof. 
This  impression  is  then  carefully  scrutinized  for  errors  of  any 
sort  and  a standard  system  of  symbols,  called  proofreaders  marks, 
are  employed  to  mark  any  errors  that  may  be  found.  Figure  27  il- 
lustrates the  standard  proofreaders  marks. 

Taking  a Proof.  To  make  proofreading  less  difficult, 
most  shops  will  have  a special  press  called  a proof  press  for  this 
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purpose . 
face,  varying 
indrical  roller. 

* Change  broken  letter 
O'  Invert  character 
cf  Take  out  (delete) 

-L  Push  down  space 
% Insert  space 
AVA  Equalize  space 
3 Close  up  space 

Wrong  font  of  type 
A Transpose 
. Let  it  stand 
t— 1 Move  to  right  or  left 
2 Move  up  or  down 

Start  new  paragraph 
%lj*.  No  paragraph 
tic.  Change  to  lower  case 
<V-  Change  to  all  caps 
*c-  Change  to  small  caps 


the  proof  press,  there  is  also  an 

a**..  Jhange  to  roman  type 
jZ&jL'  Change  to  italics 
Change  to  bold  face 
Straighten  lines 
^7  Indent  one  em 
Ay.  Use  ligature 
J*co^Ref  er  to  copy 

PUNCTUAT I ON  MARKS 

® Period 
^ Comma 
^ Apostrophe 
— / Hyphen 
0 Colon 
y Semicolon 

Quotation  marks 
/—/Em  dash 

Proofreaders  Marks 


Figure  27. 

ink  plate  and  a bra yer  for  placing  ink  on  the  completed  form. 

When  the  form  is  ready  for  the  first  proof,  it  is  placed 
on  the  bed  of  the  proof  press.  Some  presses  require  the  type  to 


A proof  press  is  essentially  a bed  which  is  a flat  sur- 
in  size,  over  which  it  is  possible  to  roll  a cyl- 
To  complete 
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be  removed  from  the  galley  or  stick  and  placed  directly  on  the  bed 
of  the  press.  Others  have  a false  removable  bed  which  is  the  same 
thickness  as  a galley.  If  it  is  not  desirable  to  remove  the  Job 
from  the  stick  or  the  galley,  this  false  bed  can  be  removed  and  the 
stick  or  galley  can  be  placed  directly  on  the  bed  of  the  press. 

The  next  step  is  to  dis- 
tribute ink  on  the  plate.  This 
distribution  must  be  accomplished 
evenly.  It  is  much  easier  to  add 
ink  later  if  enough  is  not  added 
at  first,  but  too  much  ink  on  the 
plate  will  make  working  sloppy 
and  give  poor  proofs.  Keeping 
this  in  mind,  a few  spots  of  ink 
are  put  on  the  plate.  The  ink  is 
then  evenly  distributed  over  the 
plate  by  means  of  a.  brayer.  The 
brayer  should  be  rolled  back  and 
forth  across  the  plate  with  gentle  pressure.  At  the  end  of  each 
stroke,  the  brayer  should  be  lifted  allowing  the  roller  to  spin 
slightly.  This  action,  plus  the  rolling  of  the  brayer  across  the 
plate  in  numerous  directions  will  facilitate  the  even  distribution 
of  ink  on  the  plate. 

When  the  ink  is  completely  distributed,  the  brayer  is  giv- 
en a few  rolls  over  the  center  of  the  plate  to  be  certain  it  is  well 
charged  with  ink.  It  is  then  gently  rolled  over  the  type  faces  to 


Figure  28.  Inking  Roller  or 
Brayer  for  the  Proof  Press 
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cover  them  evenly  and  completely  with  a thin  film  of  ink.  A piece 
of  paper  is  then  placed  over  the  form.  This  paper  should  extend 
at  least  one  inch  over  the  edge  of  the  form  on  all  sides  to  allow 
room  for  the  placing  of  proofreaders  marks.  When  the  paper  is  in 
place  the  cylinder  is  rolled  over  the  form  and  the  impression  will 
thus  be  made  on  the  face  of  the  paper.  The  paper  is  then  care- 
fully removed  by  lifting  from  the  opposite  corners. 

Cleaning  the  Form.  Ink,  which  is  really  a high  grade 
of  oil  paint,  dries  to  a hard  coating  in  a rather  short  time.  It 
should  always  be  removed  from  the  type  immediately  after  a proof 
is  made.  To  clean  the  type  after  proving,  a soft  cloth  is  folded 
into  a pad  and  saturated  with  a solvent,  the  most  commonly  used 
one  being  either  gasoline  or  kerosene.  This  pad  is  then  gently 
rubbed  over  the  type  until  all  of  the  ink  is  removed.  A dry  cloth 
should  then  be  rubbed  over  the  type  faces  to  pick  up  any  excess 
solvent  that  may  remain.  Care  should  be  taken  with  the  storage 
of  these  saturated  pads  as  they  present  dangerous  fire  hazards  and 
should  be  placed  in  a closed  metal  container  when  not  in  use. 

Reading  the  Proof.  Standard  proofreaders  marks  have 
been  adopted  so  as  to  eliminate  writing  out  detailed  instructions 
for  correcting  errors  that  might  appear  in  the  compositor's  work. 

A list  of  the  most  commonly  used  proofreaders  marks  will  be  found 
in  figure  27,  page  48.  These  marks  should  be  used  at  all  times 
when  reading  proof.  Great  care  must  be  exercised  to  read  very 
carefully  and  look  for  every  possible  error,  whether  it  be  in  the 
spelling,  a wrong  face  of  type,  a worn  piece  of  type  or  anyone  of 
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a host  of  other  possibilities.  Since  the  final  job  can  have  no 
errors  whatsoever,  the  proofreader  must  be  very  accurate  in  his 
work.  After  the  proof  is  marked,  the  necessary  corrections  are 
made  and  another  proof  is  pulled  and  checked.  This  process  is  re- 
peated until  the  desired  copy  is  set  up  absolutely  correct.  A 
worthwhile  practice  for  the  novice  is  to  have  others  in  the  class 
read  the  proofs.  This  extra  reading  will  help  to  uncover  additional 
errors  which  might  have  been  missed  in  the  initial  readings. 

Maxing  Corrections.  Making  corrections  is  perhaps  one 
of  the  most  arduous  phases  of  the  entire  printing  process.  How- 
ever the  best  method  is  to  proceed  line  by  line  and  make  all  of  the 
corrections  necessary.  The  novice  will  do  well  to  place  each  line 
requiring  correction  separately  in  a stick  so  as  to  insure  proper 
justification  after  the  necessary  changes  have  been  made. 

Distributing  Type.  After  the  type  has  been  used,  it  must 
be  returned  to  the  case.  Previously  it  was  suggested  to  pick  up 
two  or  three  pieces  of  type  from  the  stick  and  place  tnem  in  the 
case.  This  method  is  satisfactory  while  learning  but  a much  faster 
method  is  usually  used.  It  too,  will  require  practice.  If  the 
lines  are  not  too  long  (15  to  18  picas)  several  lines  may  be  lifted 
from  the  form  at  one  time  with  the  left  hand.  Once  this  is  picked 
up,  it  should  be  rotated  in  the  fingers  until  it  rests  on  the  top 
slug,  and  it  should  then  be  held  between  the  thumb  and  the  first 
finger.  It  will  then  be  seen  that  each  letter  will  lie  horizontal- 
ly. The  thumb  and  the  middle  finger  of  the  left  hand  are  then  shift- 
ed so  as  to  hold  the  end  letters  in  place.  The  free  right  hand  is 
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then  able  to  take  up  the  task  of  distributing  the  letters. 

Removing  the  last  slug,  the  distributor  pickes  up  a por- 
tion of  type  from  the  right  side  of  the  last  line.  This  is  held 
between  the  right  thumb,  forefinger  and  middle  finger.  The  right 
hand  is  then  moved  to  the  case  where  the  letters  are  dropped  into 
their  correct  compartments.  Once  again  it  is  possible  to  mentally 
spell  the  word  as  it  is  distributed.  A word  of  warning  when  first 
attempting  this  process,  is  to  pick  up  only  a few  lines  at  a time. 
Also,  for  reasons  very  obvious,  the  left  hand  holding  the  several 
lines  should  not  be  placed  over  the  case  at  any  time. 

IMPOSITION 

When  the  proof  has  been  read  and  the  necessary  correc- 
tions made,  the  form  is  ready  to  be  printed.  The  phase  that  takes 
place  immediately  before  printing  is  called  imposition.  It  actu- 
ally consists  of  those  steps  necessary  to  prepare  a form  for  the 
press  after  it  has  been  set  up  correctly. 

The  Imposing  Stone.  The  table  on  which  the  work  of 
imposition  is  performed  is  called  the  imposing  stone  or  stone. 

The  name  stone  has  been  derived  from  the  fact  that  for  many  years 
a marble  stone  was  nearly  always  used  for  this  purpose.  However, 
in  most  modern  printshops  today,  the  stone  consists  of  a smooth 
plate  of  thick  steel.  This  steel  slab  is  usually  placed  in  pos- 
ition on  top  of  a wooden  frame.  The  frame  usually  contains 
space  for  the  storage  of  the  equipment  that  is  necessary  for  the 
process  of  imposition. 
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It  Is  very  important  that  the  stone  be  perfectly  clean 
before  doing  any  work  upon  it.  The  imposition  equipment  will  usu- 
ally include  a soft  cloth  to  be  used  for  wiping  the  surface  clean 
before  placing  any  type  upon  it. 

The  Ghase.  The  chase  is  a steel  frame  in  which  the  form 
is  tightly  wedged  in  order  to  place  it  in  the  press.  The  size  of 
the  chase  will  vary  in  accordance  with  the  size  of  the  press  in 
which  it  is  to  be  used.  There  is  usually  a provision  in  the  cab- 
inet under  the  stone  for  the  storage  of  chases  that  are  not  in  use. 
The  chase  is  rectangular  in  shape  and  when  placed  upon  the  stone, 
the  long  side  should  be  towards  the  lock-up  man  with  the  narrowest 
sides  to  his  right  and  left.  The  side  of  the  chase  nearest  to  the 
lock-up  man  should  be  placed  in  the  bottom  of  the  press  while  the 
side  away  from  the  lock-up  man  is  placed  in  the  top  of  the  press. 

Positioning  the  Forum  in  the  Press.  The  form  should  be 
placed  in  the  center  of  the  chase,  slightly  above  the  center.  In 
the  event  the  type  matter  does  not  cover  the  entire  page  on  which 
it  is  to  be  printed,  the  form  should  be  placed  so  that  the  sheet, 
rather  than  the  type  itself,  will  be  centered  on  the  platen.  This 
will  make  the  job  of  the  pressman  less  difficult,  especially  if  the 
run  is  to  be  hand  fed. 

Forms  which  are  wider  than  they  are  long  should  be  placed 
with  the  top  or  head  of  the  form  facing  the  bottom  of  the  chase. 
Forms  which  are  longer  than  they  are  wide  should  be  so  positioned 
as  to  have  the  head  towards  the  left  of  the  chase.  This  principle 
is  further  illustrated  in  figures  31  and  32  found  on  page  57. 


Furniture,  To  build  a form  up  to  the  approximate 


inside  dimensions  of  the  chase,  pieces  of  metal  or  wood  are  used 
that  are  not  as  high  as  type.  These  pieces  of  wood  and  metal  are 
called  furniture  and  are  very  accurately  dimensioned  so  that  the 
job  can  be  built  up  to  very  accurate  sizes.  In  case  there  is  to 
be  a large  unprinted  area,  pieces  of  furniture  may  be  inserted, 
as  they  would  not  make  the  job  as  heavy  as  would  the  insertion 
of  a large  number  of  leads  to  fill  in  the  blank  space.  Furniture 
is  sold  in  labor-saving  fonts  with  a wide  variety  of  sizes.  This 
assortment  of  sizes  greatly  facilitates  building  up  various  size 
forms.  The  furniture  is  usually  stored  in  the  cabinet  under  the 
stone  as  it  is  used  at  the  stone  more  than  any  other  place. 

Reglets  are  thin  pieces  of  wood  furniture  that  come  in 
pica  and  nonpareil  thicknesses.  The  lengths  also  vary  so  as  to  be 
convenient  for  any  size  lock-up. 

- uo ins . Quoins,  pronounced  "coins,"  are  used  to  lock 
the  form  in  the  chase.  There  are  numerous  types  of  quoins,  but 
the  kind  most  frequently  used  in  small  shops  are  the  two  wedge 
shaped  pieces  of  iron  that  are  forced  together  by  the  quoin  key. 
The  diagonal  edges  of  the  quoins  are  notched  to  allow  the  key  to 
grip  them  as  it  is  rotated.  As  the  key  is  turned  in  these  notches, 
the  quoins  are  wedges  further  apart  and  this  spreading  action  se- 
curely wedges  the  form  into  position  within  the  chase. 

Quoins  are  usually  placed  at  the  top  and  right  side  of 
the  chase  as  illustrated  in  figures  31  and  32,  page  57.  For  small 
forms,  one  quoin  is  usually  placed  on  either  side  while  two  or 
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more  are  used  for  larger  forms. 


Locking  Up.  Once  the  form  has  been  properly  located 
inside  the  chase,  it  is  ready  to  be  built  up  to  the  size  of  the 
chase  by  placing  furniture  around  it.  There  are  two  methods  that 
are  ordinarily  used;  one  is  the  chaser  method  and  the  other  is  the 
ordinary  or  standard  method. 

The  chaser  method  is  most 
frequently  used  for  building  up  the 
type  form.  The  pieces  of  furniture  are 
selected  so  that  each  piece  will  be  but 
slightly  longer  than  the  side  of  the 
form  it  will  contact.  They  are  then 
placed  so  as  to  overlap  each  other,  but 
not  so  as  to  bind  each  other.  This  is 
illustrated  in  figure  31,  page  57. 

In  cases  where  one  dimension  of  the  form  coincides  with 
a standard  furniture  length,  the  standard  or  ordinary  method  is 
used.  Only  two  different  lengths  of  furniture  are  used  in  this 
procedure.  Pieces  of  furniture  as  long  as  the  side  of  the  form 
that  is  a standard  length  are  placed  along  these  two  sides.  The 
lengths  of  the  other  two  pieces  wall  vary  but  they  must  extend 
over  the  first  two  pieces.  This  method  is  illustrated  in  figure  32, 
page  57.  When  using  this  method,  the  compositor  must  be  certain 
that  one  length  will  coincide  exactly  with  the  standard  length  of 
furniture  or  else  it  will  be  impossible  to  secure  a tight  lock-up. 

Regardless  of  which  method  is  used,  additional  pieces 
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Figure  29.  Q.uoins  and 
Quoin  Key 


must  be  selected  to  completely  fill  out  the  inside  area  of  the 
chase  except  for  two  strips  about  three  quarters  of  an  inch  in 
width  on  the  top  and  right-hand  side  of  the  form.  In  these 
spaces  are  placed  the  quoins  that  are  used  to  apply  pressure  to 

the  form  so  as  to  securely  lock 
it  in  the  chase. 

The  quoins  should  be 
positioned  near  to  the  type  mat- 
ter so  as  to  have  the  pressure 
applied  as  directly  as  possible. 
They  should  also  be  placed  in  a 
position  to  press  the  form  to- 
wards the  solid  side  of  the  chase. 
In  ordinary  Jobs,  this  means  that  the  inner  section  of  the  quoins 
will  point  to  the  left  and  bottom  of  the  chase  as  illustrated  in 
figure  30.  Positioning  of  the  quoins  in  this  manner  will  apply 
all  the  force  towards  the  firm  or  solid  side  of  the  chase  and  a 
secure  lock-up  will  be  more  likely  to  result. 

Strips  of  reglet  should  also  be  inserted  between  the 
quoins  and  the  large  pieces  of  furniture  to  protect  the  edges 
of  the  furniture. 

Once  the  furniture  and  the  quoins  are  properly  located, 
it  is  time  to  proceed  with  the  final  lock-up  of  the  job.  The 
quoins  are  first  pressed  together  with  the  fingers  till  they  fit 
together  snugly.  Then  they  are  given  a slight  even  twist  with 
the  quoin  key.  The  purpose  of  the  slight  twist  is  to  hold  the  type 


Figure  30.  Position  of  the 
Inner  Quoins  in  the  Chase 
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Figure  J>1 . Wide  Form  Lock-up,  Chaser  Method 


tightly  in  place  while  the  entire  form  is  planed.  The  type  planer 
illustrated  in  figure  33,  page  58,  is  a block  of  wood  with  a felt  pad 
on  the  base.  The  planer  is  placed  on  the  face  of  the  type  and  tapped 
lightly  with  the  quoin  key.  This  tapping  action  will  force  down  any 
letters  that  may  not  be  standing  on  their  feet,  which  will  result  in 
all  the  faces  or  printing  surfaces  lying  in  the  same  plane.  However, 


Figure  32.  Narrow  Form  Lock-up,  Standard  Method 
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it  must  be  remembered  that  the  form  cannot  be  locked  too  tightly 
or  else  the  planing  action  will  be  worthless.  The  type  must  be 
held  snugly  in  position  by  only  a slight  amount  of  pressure. 

After  the  form  is  planed  the 
quoins  may  be  further  tightened.  They 
must  all  be  tightened  individually  and 
evenly.  If  too  much  pressure  is  ap- 
plied, it  is  possible  to  snap  or  break 
the  chase.  Persons  not  familiar  with 
this  operation  should  not  attempt  to 
tighten  a job  without  the  immediate 
advice  of  some  person  who  is  familiar  with  this  sort  of  work. 

In  testing  for  proper  locking  of  the  form,  lift  one  cor- 
ner of  the  chase  and  place  the  quoin  key  under  it.  This  will 
raise  the  entire  form  off  of  the  stone.  Then  a check  is  made  to 
see  if  the  lock-up  is  sufficiently  tight  by  applying  pressure  with 
the  fingers  on  the  face  of  the  type,  line  by  line.  If  it  is  pos- 
sible to  push  any  of  the  pieces  of  type  on  through  the  form,  that 
particular  line  will  require  re  just  if  ication.  '//hen  the  entire  form 
will  withstand  slight  pressure,  the  lock-up  is  satisfactory  and 
ready  to  go  to  the  press. 


Figure  33.  Type  Planer 


PRESS WORK 

There  are  three  general  classifications  of  printing 
presses  for  letterpress  work,  namely:  (1)  the  platen  press, 

(2)  cylinder  presses  and  (3)  rotary  presses.  The  principles  of 
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operation  of  each  of  these  presses  is  illustrated  in  figure  34- • The 
platen  press  is  the  type  of  press  that  is  most  commonly  used  in  a 
small  shop,  so  a detailed  discussion  of  that  particular  type  of 


press  will  be  taken  up  in  the  following  paragraphs. 

The  Platen  Press.  In  addition  to  being  the  common  press 
for  nearly  all  school  and  other  small  shops,  the  platen  press  is 
frequently  found  in  commercial  shops.  It  is  very  convenient  for 
short  runs  as  both  the  setting  up  and  operating  processes  are  quite 
simple.  The  piece  of  paper  to  receive  the  impression  is  laid  on  a 
flat  surface  known  as  the  platen.  The  form  in  the  chase  is  held 
tightly  in  place  on  the  bed  of  the  press.  Power,  supplied  by  a 
motor  or  hand  or  foot  action,  is  utilized  to  bring  the  platen  into 
direct  contact  with  the  form,  thus  the  paper  receives  the  impres- 
sion. The  platen  press,  or  job  press  as  it  is  commonly  called,  is 
illustrated  in  figure  35,  page  60,  with  labels  on  the  major  parts. 

A more  detailed  description  of  the  various  parts  will  follow. 

The  Bed.  The  bed  of  the  press  is  the  flat  metal  surface 
on  which  the  form  is  placed.  It  is  directly  in  line  with  the 


. . 59  . . 


platen.  It  is  the  closing  together  of  the  bed  and  the  platen  with 
a great  deal  of  pressure  that  makes  the  impression  on  the  paper. 

The  Chase  and  the  Chase  Clamp.  As  has  been  explained 
before,  the  chase  is  the  steel  frame  in  which  the  form  is  locked 


after  it  has  been  correctly  proved.  The  chase  fits  snugly  against 
the  bed  of  the  press  and  is  held  in  place  by  the  chase  clamp.  To 
remove  the  chase  from  the  press,  the  clamp  is  lifted,  the  chase 
tilted  slightly  forward  and  then  carefully  lifted  out  of  the  press 
with  special  caution  so  as  not  to  contact  any  part  of  the  press 
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with  the  face  of  the  form  which  would  damage  the  type. 

The  Platen.  The  platen  is  the  flat  metal  surface  on 
which  the  paper  is  placed.  As  power  is  applied,  the  platen  swings 
to  a vertical  position.  In  this  vertical  position  it  contacts  the 
form  and  the  impression  is  made.  After  contacting  the  form,  the 
platen  returns  to  its  normal  position  to  have  the  printed  sheet 
removed  and  a blank  one  put  in  its  place.  The  press  illustrated 
in  figure  35  is  in  the  open  position. 

Upon  the  platen  is  clamped  a packing  of  heavy,  tough 
paper  plus  any  other  sheets  that  may  be  necessary  to  build  up  to 
a good  impression.  The  top  sheet  consists  of  a special,  tough, 
oiled  paper  that  is  known  as  the  tympan  sheet  or  the  draw  sneet. 
Under  the  tympan  sheet  is  placed  a piece  of  pressboard  and  three  or 
four  sheets  of  bookpaper.  This  packing  is  held  in  place  by  two 
clamps,  called  tympan  bales,  located  at  the  top  and  bottom  of  the 
platen.  Figure  3 6,  page  62,  illustrates  the  make-up  of  this  pack- 
ing and  also  sriows  the  location  of  the  tympan  bales. 

The  reason  for  this  packing  is  to  regulate  the  amount  of 
pressure  with  which  the  paper  will  contact  the  form,  and  this  in 
turn  will  regulate  the  density  of  the  impression.  The  amount  of 
packing  necessary  will  vary  with  the  type  of  pa.per  on  which  the 
job  is  to  be  printed. 

The  Grippers.  Grippers  are  the  metal  blades  that  auto- 
matically close  against  the  platen  when  the  press  is  closed  for  an 
impression.  They  serve  the  purpose  of  holding  the  paper  flat  a- 
gainst  the  tympan  sheet  and  the  platen  throughout  the  entire 
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operation.  They  are  adjustable  and  can  be  moved  either  towards  or 
away  from  the  center  depending  upon  the  job  on  hand.  Before  an 
impression  is  made,  it  is  important  to  make  certain  that  the 

grippers  will  clear  both  the 
type  form  and  the  gauge  pins. 
Failure  to  do  this  will  result 
in  both  the  type  and  the  gauge 
pins  being  crushed  and  made  un- 
fit for  future  use  in  case  they 
would  contact  the  grippers . In 
order  to  check  for  proper 
clearance,  the  press  should  be 
brought  to  an  almost  closed 
position  by  tne  rotation  of  the  flywheel  by  hand.  When  the  form 
is  almost  in  contact  with  the  platen,  it  is  very  simple  to  check 
the  clearance  by  observation. 

Feed  Board.  The  feed  board  is  located  at  the  right 
side  of  the  press  and  is  used  to  hold  the  stock  that  is  to  be 
printed.  The  board  can  be  shifted  to  a wide  variety  of  positions 
so  as  to  be  located  conveniently  for  pressmen  of  different  sizes. 
The  blank  sheets  are  removed  from  the  feed  board  one  at  a time 
with  the  right  hand  and  placed  on  tne  tympan  in  the  proper  posi- 
tion to  receive  the  impression. 

Delivery  Board.  After  the  impression  is  made,  the  press 
will  open  and  the  sheet  is  removed  with  the  left  hand.  Upon  re- 
moval, it  is  placed  on  the  delivery  board,  which  is  located 


Figure  36.  Make-up  of  Packing 
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directly  in  front  of  the  operator. 

Flywheel . The  flywheel  balances  trie  press  and  insures 
a steady  even  motion  when  operated  under  power.  It  may  be  turned 
by  hand  for  the  purpose  of  taking  a trial  impression  or  to  check 
on  the  clearance  of  the  grippers.  .When  first  applying  power  to 
the  press,  the  flywheel  should  be  rotated  by  hand  to  take  some  of 
the  strain  of  the  initial  starting  off  of  the  motor. 

Throw  Off  Lever.  The  throw  off  lever  is  located  on 
the  left  side  of  the  platen.  In  case  the  pressman  does  not  have 
the  blank  piece  of  paper  properly  located  or  misses  a feed  alto- 
gether, the  throw  off  lever  is  pushed  to  its  rear  position.  In 
this  position,  the  press  will  not  be  able  to  make  an  impression 
as  the  form  will  not  contact  the  tympan.  When  the  pressman  is 
again  ready  to  make  an  impression,  the  lever  is  pulled  forwrard  and 
the  press  operates  as  usual. 

Ink  Disc.  The  ink  disc  serves  as  a distributor  to 
supply  ink  to  the  rollers.  With  every  impression  the  rollers  pass 
over  the  disc  and  receive  a fresh  charge  of  ink.  If  a long  run  is 
to  be  made,  new  or  additional  ink  must  be  added,  periodically  to 
the  disc. 

Ink  Fountain.  The  inx  fountain,  an  extra  attachment 
which  automatically  feeds  ink  to  trie  disc,  is  very  convenient  in 
making  long  runs.  It  is  attached  directly  above  and  in  back  of 
the  ink  disc.  It  consists  of  a metal  roller  which  turns  against 
an  adjustable  blade,  forming  a trough  which  holds  the  ink.  The 
amount  of  ink  fed  to  the  disc  is  regulated  by  a thumbscrew  that 
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impression,  placing  the  ink  in  the  lower  left-hand  corner  permits 
a maximum  amount  of  time  for  the  ink  to  be  evenly  distributed, 
instead  of  being  carried  to  the  type  form  immediately  where  it 
would  very  likely  clog  up  the  type  as  well  as  make  a smeary  im- 
pression. As  a general  safety  precaution,  ink  should  never  be 
added  to  the  press  while  power  is  being  applied. 

Placing  the  Form  in  the  Press.  To  facilitate  the 
placing  of  the  form  in  the  press,  the  rollers  are  run  down  to 
their  lowest  position  by  rotation  of  the  flywheel  by  hand.  The 
chase  is  then  lifted  into  position  from  the  right  side  of  the 
press  with  the  quoins  at  the  top  and  right  side.  The  bottom  of 
the  chase  rests  on  supporting  lugs  and  the  chase  clamp  is  put  in 
place  so  as  to  securely  hold  the  chase  against  the  bed  of  the 
press.  In  most  presses,  and  especially  so  on  older  models,  it  is 
possible  to  slide  the  chase  a small  amount  to  either  the  right  or 
left  side  of  the  bed  after  the  chase  clamp  is  put  in  place.  Care 

must  be  taken  to  be  certain  that  the  chase  is  always  placed  at 

either  the  extreme  left  or  the  extreme  right  of  the  bed.  This  will 
insure  more  accurate  register  in  the  event  the  chase  is  removed  and 
later  replaced  as  it  may  be  if  the  job  is  in  two  or  more  colors. 

The  next  step  is  to  check  the  grippers  to  make  certain 
they  will  clear  the  type  form.  When  they  are  properly  positioned, 

power  can  be  applied,  'when  applying  power  to  the  press,  the  throw 

off  lever  should  be  in  the  rear  position  for  a few  revolutions  so 
that  the  type  will  be  well  charged  with  ink  before  the  impression 
is  made  on  the  tympan.  After  the  rollers  have  contacted  the  form 
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several  times,  the  tnrow  off  lever  can  be  brought  to  the  normal 
forward  position,  for  a single  impression  on  the  tympan.  The  throw 
off  lever  should  be  returned  to  its  rear  position  after  the  single 
impression  is  made  and  at  the  same  time  the  power  should  be  turned 
off.  The  impression  on  the  tympan  is  then  used  in  setting  the  gauge 
pins  properly  so  that  the  job  will  be  centered  on  the  sheet. 

Adjusting  the  Impression.  The  larger  the  form,  the  more 
pressure  is  necessary  to  make  an  even  impression.  If  sheets  are 
added  to  the  packing  under  the  tympan,  the  pressure  will  be  in- 
creased, thus  making  a heavier'  impression.  However,  if  some  of  the 
sheets  are  removed  from  the  packing,  the  pressure  will  be  decreased 
and  the  impression  will  be  proportionately  lignter.  The  amount  of 
packing  necessary  will  vary  according  to  the  size  and  type  of  form 
being  used  as  well  as  the  type  of  paper  on  which  the  impression  is 
to  be  made.  If  the  job  is  a large  one,  certain  sections  of  it  may 
print  either  too  light  or  too  dark.  If  this  happens,  the  corres- 
ponding sections  of  the  packing  will  have  to  be  either  built  up  or 
removed.  To  build  up  a particular  section,  onion  skin  tissue  is 
usually  pasted  on  the  area  that  is  printing  too  lightly.  If  a 
particular  area  is  printing  too  dark,  a section  is  actually  cut 
out  of  one  of  the  sheets  in  the  packing  that  will  correspond  with 
the  heavy  area.  The  process  of  building  up  or  removing  certain  sec- 
tions of  packing  is  always  accomplished  under  the  draw  sheet  so  as 
not  to  interfere  with  the  feeding  of  paper  into  the  press. 

Building  up  to  the  right  impression  is  a gradual  process 
that  requires  a great  deal  of  patience.  The  initial  impression  is 
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made  with  a minimum  of  packing  and  is  only  used  to  set  the  gauge 
pins  properly.  Once  the  pins  are  both  set  and  fastened,  a series 
of  test  sheets,  made  with  the  actual  paper  to  be  used,  are  run  and 
the  packing  is  gradually  built  up  until  the  impression  is  of  the 
desired  quality.  It  should  be  both  clear  and  sharp  but  not  so 
heavy  that  depressions  are  visible  on  the  back  of  the  sheet. 

Placing  the  Gauge  Pins.  Gauge  pins  are  metal  clips 
that  are  placed  on  the  draw  sheet  to  hold  the  paper  in  the  cor- 
rect position  to  receive  an  impression.  Some  printers  still 
prefer  the  older  method  of  pasting  quads  on  the  draw  sheet  in 
the  proper  positions  and  then  placing  the  sheets  against  them. 

The  older  method  is  almost  as  satisfactory  as  the  newer  one, 
and  the  method  of  locating  the  correct  positions  is  very  much  the 
same.  The  newer  method  of  employing  gauge  pins,  which  can  be  se- 
curely fastened,  is  more  permanent  than  the  older  method  of  sim- 
ply pasting  a quad  in  position. 

After  the  impression  has  been  made,  the  desired  margins 
are  outlined  around  the  impression  on  the  tympan  with  a pencil. 
These  margins  should  be  so  placed  that  when  the  edges  of  the 
sheets  are  placed  in  corresponding  positions,  the  impression  will 
be  properly  centered  on  the  sheet. 

Gauge  pins  are  then  inserted  so  that  their  vertical 
shoulders  will  coincide  with  the  pencil  line.  Two  pins  are  placed 
on  the  bottom  line  and  one  on  the  left  side  slightly  below  the 
center  of  the  sheets  that  are  to  be  used  for  the  run.  The  lower 
right-hand  pin  is  located  near  the  corner  of  the  sheet,  but  the 
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lower  left  one  should  be  located  a little  away  from  the  corner  for 
convenience  in  feeding.  It  will  usually  be  necessary  to  run  a few 
test  sheets  for  any  additional  adjustments  of  the  gauge  pins  that 
may  be  necessary.  The  adjustment  should  not  be  considered  final 
until  the  form  is  perfectly  centered  on  the  sheet  and  the  lines  of 
type  are  also  parallel  to  the  top  and  bottom  of  the  page. 

Once  the  pins  are  properly  located,  they  should  be  tap- 
ped lightly  with  the  press  wrench  so  as  to  securely  imbed  the 
small  tooth-like  projections  on  the  bottom  of  the  vertical  wall 
firmly  into  the  packing.  If  the  run  is  to  be  a long  one  or  a heavy 
paper  is  to  be  used,  the  pins  should  be  further  secured  in  position 
by  sealing  wax  which  has  been  melted,  poured  on  the  tympan  over  the 
pins  and  allowed  to  cool.  After  the  pins  are  secured  another  im- 
pression is  made  and  a final  check  is  made  of  centering  and  also  of 
the  amount  of  pressure  and  ink.  The  final  run  can  be  started  after 
the  last  test  sheet  is  deemed  satisfactory. 

Feeding  the  Press.  Before  starting  the  actual  run,  the 
pile  of  blank  paper  is  fanned  out  and  placed  on  the  feed  board  so 
that  the  edges  nearest  the  pressman  will  project  slightly  over  one 
another.  This  process  tends  to  separate  the  sheets  and  greatly 
facilitates  the  picking  up  of  individual  pieces.  The  pressman 
stands  scuarely  in  front  of  the  press  and  should  keep  his  eyes  fo- 
cused on  the  platen.  At  first,  with  the  press  running  very  slowly, 
it  may  be  necessary  to  shift  the  eyes  to  the  feed  board  but  this 
will  not  be  necessary  after  a slight  amount  of  experience.  The 
sheets  are  taken  one  at  a time  with  the  right  hand  and  placed  on 
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the  tympan  against  the  gauge  pins  while  the  press  is  open.  They 
should  contact  the  lower  gauge  pins  first  and  then  be  slid  over  to 
contact  the  gauge  pin  on  the  left  side.  Once  again  it  is  necessary 
to  emphasize  that  the  press  should  be  run  at  the  slowest  possible 
speed  when  this  operation  is  first  attempted.  After  the  impres- 
sion is  made,  the  sheet  is  removed  from  the  platen  with  the  left 
hand  and  placed  on  the  delivery  board.  At  the  same  time  the 
printed  sheet  is  being  removed  with  the  left  hand,  the  right  hand 
picks  up  a new  sheet  and  puts  it  in  place  for  tne  next  impression. 

The  most  difficult  part  of  learning  presswork  is  the 
coordination  of  the  left  and  right  hand  in  their  simultaneous 
tasks.  Practice  is  the  only  means  of  insuring  perfect  coordin- 
ation. At  first,  the  novice  should  practice  feeding  and  removing 
sheets  with  the  press  motionless  in  order  to  become  familiar  with 
the  necessary  rhythm  required  in  the  process.  The  power  may  then 
be  applied  and  the  actual  process  attempted  at  a very  slow  speed. 

In  case  a piece  of  paper  does  not  quite  go  against  the 
gauge  pins  or  else  falls  all  the  way  through  the  press,  the  throw 
off  lever  must  immediately  be  pushed  back  to  its  rear  position 
to  prevent  another  impression  from  being  made  on  the  tympan.  In 
the  event  such  an  impression  is  made  on  the  tympan,  the  press 
must  be  stopped  and  the  impression  dusted  with  either  talcum  pow- 
der or  chalk  dust  and  then  thoroughly  rubbed  so  as  to  remove  all 
possible  traces  of  wet  ink.  If  this  is  not  accomplished,  a 
reverse  impression  will  appear  on  the  back  of  the  next  several 
sheets  that  are  printed.  This  reverse  impression  on  the  back  of 
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a sheet  is  known  as  offset. 

Sheets  are  also  said  to  be  offset  when  the  ink  from  one 
sheet  is  transferred  to  another.  If  freshly  printed  sheets  are 
stacked  too  high,  they  will  offset  one  another.  That  is,  the  im- 
pression on  the  front  of  one  sheet  with  its  wet  ink  upward  will 
actually  deposit  some  of  this  wet  ink  on  the  back  of  the  sheet  that 
is  placed  immediately  above  it.  Offset  also  occurs  when  too  much 
ink  is  on  the  disc  and  therefore  the  form  receives  too  much  ink 
which  eventually  ends  up  on  the  paper.  Soft  papers  can  be  stacked 
fairly  high  without  the  danger  of  offset  as  they  will  absorb  a 
large  portion  of  the  ink  immediately.  However,  smooth  coated  pa- 
pers offset  very  easily  and  must  be  spread  out  to  dry  before  being 
placed  in  very  high  piles. 

The  pressman  must  always  be  relaxed  when  feeding  the  press 
but  must  also  always  be  on  the  alert.  Furthermore,  he  should  never 
run  the  press  faster  than  he  can  comfortably  feed  it.  Once  the  run 
is  completed,  the  press  i.s  stopped  and  the  chase  holding  the  form 
is  removed.  The  chase,  type  and  furniture  are  cleaned  by  rubbing 
them  with  a clean  cloth  saturated  with  gasoline  or  other  solvent. 
Unless  the  form  is  going  to  be  worked  on  immediately,  it  should  be 
placed  in  the  chase  rack  after  being  cleaned. 

Cleaning  the  Press.  Unless  the  press  is  going  to  be  used 
for  another  run,  it  should  be  cleaned  after  use.  Ink  that  is  al- 
lowed to  remain  on  the  press  too  long  is  very  difficult  to  remove 
and  the  results  can  also  be  injurious  to  the  rollers. 

To  clean  the  press,  a few  drops  of  kerosene  or  some  other 
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solvent  are  placed  on  the  disc  and  the  press  is  run  slowly  for  a 
short  while  until  the  kerosene  works  into  the  ink.  The  press  is 
then  stopped  with  the  lowest  roller  Just  below  the  disc.  The  low- 
est roller  is  then  thoroughly  cleaned  with  a soft  pad  of  cotton 
moistened  with  kerosene.  The  flywheel  is  turned  slightly  to  bring 
the  next  roller  off  the  disc  and  it  is  then  cleaned.  After  all 
the  rollers  have  been  thoroughly  cleaned,  the  disc  is  wiped  clean 
in  the  same  manner.  It  may  be  necessary  to  repeat  the  process  to 
assure  the  removal  of  all  ink.  If  it  is  possible  for  the  tympan 
sheet  to  be  used  again,  it  is  left  on  the  platen  but  the  packing 
is  removed  from  under  it.  This  will  greatly  facilitate  the  prep- 
aration for  the  next  job. 

If  the  press  is  not  going  to  be  used  again  the  same  day, 
a few  drops  of  oil  are  placed  on  the  disc  and  the  press  is  allowed 
to  run  slowly  for  a short  while  to  evenly  distribute  the  oil  on 
both  the  disc  and  the  rollers.  The  oil  will  help  to  preserve  both 
the  disc  and  the  rollers. 

Care  of  the  Press.  A good  pressman  will  keep  his  press 
in  tip-top  shape  at  all  times;  furthermore  presses  are  expensive. 
One  of  the  most  important  habits  to  acquire  in  keeping  the  press 
in  good  shape  is  always  to  use  the  flywheel  when  first  applying 
power.  This  takes  a good  bit  of  the  strain  off  the  motor  and,  as 
a result,  it  should  last  much  longer. 

The  press  should  also  be  well  oiled.  ^ear  each  press 
there  should  be  an  oil  chart  showing  where  to  oil  it.  A few  drops 
of  oil  should  be  placed  in  each  hole  before  running  the  press  and 
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any  excess  should  be  wiped  off.  The  press  should  never  be  wiped 
while  it  is  running.  The  entire  press  should  be  wiped  frequently 
to  keep  the  external  parts  free  from  oil  and  dust. 

DI6PLAY  COMPOSITION 

Display  composition  may  be  thought  of  as  that  type  of 
composition  where  certain  words  or  lines  are  supposed  to  stand  out 
as,  for  example,  in  the  make-up  of  such  things  as  programs,  tickets 
or  posters.  There  are  many  elements  making  up  display  composition 
but  the  most  important  ones  are  that  the  final  job  must  have  both 
balance  and  unity,  and,  above  everything  else,  it  must  appeal  to 
the  eye  of  the  reader. 

Designing  for  display  printing  is  a field  all  its  own  and 
is  one  not  easily  mastered.  It  is  suggested  that  the  student  study 
examples  of  good  printing  whenever  possible.  Another  worthwhile 
idea  is  to  start  a morgue  or  file  of  good  printing  samples.  In  addi- 
tion to  the  angle  of  study,  these  samples  may  frequently  be  used  as 
sources  for  ideas.  However,  one  thing  that  must  be  avoided  is  dir- 
ect copying  as  this  impedes  the  development  of  creative  ability  and 
individual  expression. 

Every  job  that  is  attempted  should  be  well  planned  before 
attempting  to  set  up  the  job.  The  best  procedure  is  to  actually 
construct  a dummy  form  on  which  all  of  the  pertinent  detail  of  the 
layout  is  worked  out  in  advance.  The  various  elements  maxing  up 
the  form  are  sketched  in  the  approximate  size  and  style  of  type 
that  is  to  be  used.  A listing  of  both  the  size  and  style  of  type 
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Figure  37.  Dummy  Form  for  Three  rage  Program 


to  be  used  in  the  form  will  save  much  time  in  both  setting  up  and 
tearing  down  the  form.  A proposed  dummy  layout  for  a three  page 
program  is  illustrated  in  figure  37  and  a dummy  for  its  cover  is 
illustrated  in  figure  38. 

Letter spacing.  Large  size  capitals  are  frequently 
used  in  display  work  and  their  use  calls  for  letterspacing  which 
may  be  defined  as  introducing  the  proper  amount  of  space  between 
the  letters  making  up  a particular  word.  To  increase  the  amount 
of  space  between  the  letters,  either  4-em  or  5~em  spaces  are  used 
for  very  large  type  sizes  while  hair  spaces  are  used  for  small  sizes. 

Careful  study  is  necessary  to  determine  where  letter- 
spacing  is  needed.  The  letters  should  be  so  arranged  that  the 
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amount  of  space  between  each  letter  will  appear  to  be  about  the  same. 
The  combinations  that  usually  require  the  greatest  amount  of  letter- 
spacing are  the  vertical  straight  letters  as  the  capital  H,  M,  U 
or  N.  Lower  case  letters  are  seldom,  if  ever,  letterspaced.  As  in 
most  of  the  other  phases  of  graphic  arts,  proficiency  will  only  be 
achieved  after  practice. 

Initial  Letters.  Initial  letters  are  frequently  used  in 
printing  at  the  beginning  of  a chapter  or  where  a new  thought  is 
introduced.  Early  printers  left  small 
blank  spaces  at  the  beginning  of  each 
chapter  and  an  ornate  initial  was  later 
added  by  hand  by  a person  especially 
gifted  in  that  work.  Such  initial  let- 
ters are  much  older  than  is  the  art  of 
printing  itself.  All  of  the  hand  let- 
tered manuscripts  contained  very  beau- 
tiful and  ornate  Initial  letters.  ./hen 
carefully  chosen  and  properly  used,  the 
initial  letter  does  much  to  enhance  the 
beauty  of  a printed  page. 

There  are  many  styles  and 
variations  of  initial  letters,  but  the 
choice  must  always  be  such  that  it  will 
harmonize  with  the  general  appearance 

of  the  page  on  which  it  is  to  be  used.  A few  specimens  of  the  more 
ornate  types  of  initial  letters  are  illustrated  in  figure  39,  found 
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on  page  76.  It  is  not  necessary  to  employ  such  an  elaborate  type 
of  initial,  as  a very  desirable  effect  can  be  achieved  by  select- 
ing a capital  letter  of  the  same  face,  but  of  a larger  size,  than 
is  used  in  the  body  of  the  page. 

The  initial  letter  is  always  followed  by  at  least  one 
word,  and  frequently  more,  set  in  either  caps  or  small  caps  so  that 
a smooth  transition  will  take  place  between  the  initial  letter  and 


the  rest  of  the  paragraph.  After  the  initial  letter  has  been 
judiciously  selected  it  must  be  properly  and  pleasingly  alligned 
with  all  other  matter  on  the  page.  The  amount  of  spacing  between 
the  initial  and  the  rest  of  the  printed  matter  must  be  consistent 
with  the  type  size  and  the  general  page  layout  that  is  used. 

There  should  be  sufficient  white  space  around  the  initial 
letter  to  have  it  stand  out  from  the  rest  of  the  page  and  yet  not 
so  much  space  that  it  appears  to  be  a separate  unit  by  itself. 

There  should  be  an  equal  amount  of  space  on  the  right  side  and  be- 
low the  initial.  For  the  most  pleasing  effect,  the  foot  of  the 
letter  should  be  alligned  with  the  bottom  of  the  last  line  of  type 
that  is  alongside  of  it. 
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The  initial  is  set  in  the  stick  with  the  rest  of  the  type 
and  each  succeeding  line  is  indented  a distance  determined  by  the 
size  of  the  piece  of  type  containing  the  initial.  The  initials  A, 
L,  T,  V,  Y and  W present  special  problems  because  of  their  irregu- 
lar shapes.  A and  L are  especially  difficult  to  space  because  of 
the  wide  shoulder  that  makes  contact  with  the  first  line  of  type. 
Some  printers  get  around  this  difficulty  by  mortising  these  letters 
to  allow  the  first  line  to  approach  the  face  of  the  initial.  By 
mortising  is  meant  actually  cutting  away  part  of  the  body  of  the 
pieces  of  type  containing  the  initial  so  that  the  other  pieces  of 
type  may  be  set  closer  to  the  face. 

Ornaments . The  purpose  of  decorating  printed  pages  is 
to  make  the  type  matter  more  attractive  to  the  reader.  The  orna- 
mentation used  should  fit  the  page  for  which  it  is  intended  and 
should  never  be  used  only  for  the  sa^e  of  having  ornamentaion. 

A page  too  richly  decorated  detracts  the  attention  of  the  reader 
from  the  text  which  is,  in  the  final  analysis,  the  most  important 
matter.  At  all  times,  decorative  features  must  be  subordinate  to 
the  printed  page. 

Ornaments  take  any  one  of  a wide  variety  of  forms  such 
as  dots,  fancy  line  or  figured  borders,  flowered  or  geometric  de- 
signs, to  mention  just  a few  among  a host  of  possibilities.  The 
floral  design  used  in  figure  44,  page  86,  on  the  title  page  of  the 
Orchid  Ball  Program  adds  to  the  attractiveness  of  the  overall  ap- 
pearance of  the  program.  There  are  many  other  forms  of  ornamen- 
tation or  decoration  that  are  fitting  to  various  types  of  jobs. 
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Borders . Borders  are  used  to  separate  a portion  of  a 


job  from  the  rest  of  the  printed  matter  as  is  frequently  found 
in  magazine  advertising.  They  may  also  be  used  quite  artisti- 
cally as  a frame  around  type  matter  that  is  to  stand  out  in  a 
printed  page  for  special  emphasis.  Borders  can  easily  be  made 
from  linoleum  blocks  or  strips  of  wood.  There  are  also  many 
styles  of  borders  cast  and  sold  in  type-unit  fonts.  As  in  the 
selection  of  ornaments,  great  care  must  be  exercised  to  be  sure 
that  the  border  selected  will  harmonize  with  both  the  style  of 
type  and  the  general  page  layout  that  is  to  be  used. 

Cards . Business  and  personal  cards  vary  considerably 
both  in  size  and  style.  Personal  cards  are  usually  quite  small 
and  formally  arranged.  Business  cards,  depending  upon  their  pur- 
pose, are  usually  larger  and  more  informal  in  their  make-up.  The 
only  limiting  factor  to  the  appearance  of  these  cards  is  good 
taste  and  the  initiative  and  creativeness  of  the  designer.  Sev- 
eral types  of  cards,  varying  from  the  formal  to  the  informal,  are 
illustrated  in  figure  40.  For  a modern  appeal,  sans-serif  is 
usually  preferred.  Cap  and  small  cap  combinations  can  also  be 
used  for  simplicity.  Different  styles  of  type  are  often  combined, 
but  as  in  any  other  type  of  designing,  care  must  be  taken  to  be 
sure  the  various  elements  both  harmonize  with  and  enhance  the 
overall  appearance  of  the  form. 

The  student  should  attempt  to  design  several  cards  and 
follow  one  of  these  designs  all  the  way  through  by  actually  setting 
it  up  and  pulling  proofs.  Another  worthwhile  suggestion  is  to 
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Figure  40.  Specimen  Cards 
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criticize  constructively  the  desigrs  that  are  advanced  by  other 
members  of  the  class.  This  can  be  accomplished  as  a group  project 
by  using  a lantern  slide  to  project  these  designs  on  a screen.  In 
addition  to  class  projects,  a few  distinctive  commercial  designs 
should  also  be  projected  and  criticized. 

Tickets . Designing  of  tickets  provides  an  excellent 
opportunity  for  practice  in  the  fundamentals  of  display  composi- 
tion. Tickets  are  small  and  usually  quite  informal  in  arrangement 
thus  leaving  a lot  of  room  for  expressing  creativeness.  Also,  an 
attractively  arranged  ticket  can  do  much  to  stimulate  interest  in 
the  particular  event  for  which  it  is  to  be  used. 

The  size  of  a ticket  will  vary  according  to  individual 
taste  but  it  should  never  be  too  large  to  fit  into  a wallet  or 
billfold.  The  basic  information  appearing  on  the  ticket  should  in- 
clude what  the  event  is,  where  it  is,  when  it  is  and  the  cost. 

As  in  all  other  types  of  di signing,  care  must  be  taken 
to  see  that  the  overall  appearance  of  the  ticket  is  harmonious. 

The  copy  should  be  broken  up  into  logical  units  with  the  different 
items  being  displayed  in  accordance  with  their  relative  importance. 

In  addition  to  showing  initiative  in  the  layout  and  de- 
sign, a ticket  can  be  made  even  more  attractive  by  injecting  two 
colors  and  perhaps  an  appropriate  cut  or  ornament.  Figure  41  shows 
several  types  of  tickets. 

Letternesds . Letterheads  are  of  two  general  types, 
business  and  personal.  Regardless  of  which  type  is  attempted, 
there  are  general  cnaracteristics  that  apply  to  both.  The  main 
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Figure  41.  Specimen  Tickets 


elements  of  a good  letterhead  are  simplicity,  clearness,  balance 
and  good  taste.  The  letterhead  serves  as  a messenger  and  must  be 
well  designer  and  executed  to  create  the  best  possible  impression. 

The  style  of  type  and  general  make-up  are  usually  char- 
acteristic of  the  business  firm  or  person  that  will  be  using  the 
letterhead.  For  example,  an  engraving  company  may  select  a letter- 
head with  a light  delicate  script  as  the  keynote.  Such  script  is 
also  applicable  to  personal  feminine  stationery.  On  the  other 
hand,  a shipping  company  or  a coal  dealer  may  very  appropriately 
use  a bold  more  massive  type  letter  and  layout.  In  the  designing 
of  business  letterheads,  the  rule  most  frequently  violated  is  tha.t 
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of  simplicity.  To  give  the  entire  history  of  the  firm  is  neither 
necessary  nor  is  it  in  good  taste.  Instead  of  a complete  history, 
all  that  is  necessary  is  the  name  and  address  of  the  firm,  a phone 
or  cable  address  and  perhaps  the  name  of  the  chief  executive  or  the 
name  of  the  particular  department  if  it  is  a large  concern.  If  it 
can  be  used  effectively,  a cut  that  is  descriptive  of  the  product 
of  the  concern  is  very  much  in  order. 

In  personal  stationery,  any  style  of  type  may  be  used 
that  seems  to  characterize  the  personality  of  the  individual,  but 
such  types  should  be  kept  rather  small.  A name  and  address  is  all 
that  is  necessary  but  a small  cut  can  be  utilized  quite  effectively 

The  standard  size  for  business  stationery  is  8 1/2  x 11 
inches  for  a full-sized  sheet,  or  5 1/2  x 8 1/2  inches  for  a half- 
size sheet.  It  is  possible  to  cut  these  sizes  perfectly  from  bond 
paper  without  waste  and  that  is  the  main  reason  that  the  size  is 
usually  found  to  be  quite  consistent.  The  size  of  paper  for  in- 
dividual personal  stationery  will  vary  considerably  depending  upon 
the  likes  of  the  individual  who  is  going  to  use  it. 

Business  or  professional  letterheads  v.rill  be  most  effec- 
tive when  all  of  the  items  that  may  be  used  together  are  designed 
along  the  same  general  style.  The  same  general  arrangement,  choice 
of  paper  and  style  of  type  should  be  on  the  letterhead,  the  envel- 
ope, the  business  card,  the  invoice  and  any  other  forms  that  will 
be  sent  to  either  customers  or  prospective  customers. 

Programs . There  are  no  rules  for  designing  programs 
other  than  the  basic  requirement  for  harmonization  and  good  taste. 
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Usually  the  only  limitations  are  those  of  a financial  nature  and 
the  individual  creativeness  of  the  person  designing  the  program. 
The  program  should  be  completely  worked  out  in  a dummy  form  as 
illustrated  in  figure  57,  found  on  page  74. 

There  are  many  styles  and  types  of  programs.  Here 
again,  the  student  should  collect  samples  of  good  programs  for  a 
morgue  which  will  serve  the  purpose  of  providing  good  samples  for 
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study.  This  morgue  can  also  frequently  be  utilized  as  a file  from 
which  ideas  may  be  obtained. 

The  simplest  and  most  economical  type  of  program  is  a sin- 
gle sheet  printed  on  one  side  only.  Another  simple  type  of  program 
is  the  single-fold  program  which  is  a single  sheet  folded  once.  On 
the  outside  appears  the  cover  or  title  page  with  the  other  material 
being  placed  on  pages  two  and  three.  A program  of  this  sort  requires 
two  impressions  for  pages  one  and  three  are  on  opposite  sides  of  tne 
original  sheet.  This  type  of  program,  as  well  as  several  others, 
is  illustrated  in  figure  44  on  the  following  page. 

Many  novel  programs  may  be  obtained  by  using  unusual  and 
unique  types  of  folds.  The  five  basic  folds  and  a few  variations  as 
illustrated  in  figure  43  should  serve  to  suggest  the  innumerable 
possibilities  that  can  be  worked  out.  Also,  more  pages  can  be  added 
to  the  single-fold  program  as  long  as  the  number  is  kept  in  multi- 
ples of  four.  Great  care  must  be  taken  to  be  certain  that  all  pages, 
particularly  those  that  face  each  other,  appear  balanced.  Figure  45, 
found  on  page  87,  illustrates  the  correct  procedure  for  laying  out 
the  margins  of  two  pages  that  face  each  other. 

A consistent  style  of  typography  should  be  used  through- 
out a program.  For  most  small  jobs  a single  type  face  with  varia- 
tions in  the  sizes  used  will  usually  be  sufficient.  For  larger, 
more  elaborate  programs,  more  than  one  face  can  be  used  but  care 
must  be  exercised  to  make  sure  that  the  faces  are  harmonious  and 
compliment  each  other.  If  more  than  one  color  is  used,  they  too 
must  harmonize  with  each  other. 
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A reasonable  amount  of  carefully  selected  ornamentet ion 
or  decoration  frequently  adds  to  the  general  appearance  of  a pro- 
gram. A cut  that  is  harmonious  to  the  design  of  the  program  and 
also  has  significance  with  respect  to  the  event  is  always  a worth- 
while ornamentation.  Borders  can  frequently  be  used  but  care  must 

be  exercised  not  to  overloa.a 
the  page  and  make  the  general 
effect  one  of  confusion. 

The  general  size  of 
programs  will  vary  with  the  de- 
sires and  ideas  of  those  persons 
who  lay  out  the  original  designs. 
Regardless  of  the  size,  the 
general  appearance  is  always  en- 
hanced where  there  are  spacious 
margins  and  the  sheets  are  not  crowded  or  overloaded. 

Cover  Pages  and  Title  Pages.  The  cover  page  is  the 
outside  page  on  the  front  cover  of  a program,  book  or  pamphlet. 

The  cover  page  may  be  regarded  as  the  label  of  what  one  may  ex- 
pect to  find  inside.  It  must  be  brief,  clear,  readily  seen  and 
read,  and,  above  all,  be  attractive.  The  importance  of  its  being 
attractive  cannot  be  overemphasized.  Many  people  are  induced  to 
oelve  or  probe  further  into  a book  or  program  by  the  amount  of  in- 
terest that  is  generated  by  the  cover  page.  Tnere  are  practicably 
no  rules  governing  the  details  of  the  cover  page  and  the  title 
page  other  than  the  standards  of  good  taste.  As  long  as  this  prime 
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requisite  is  observed  the  individual  may  utilize  all  of  the  cre- 
ative ability  he  can  possibly  muster. 

Whenever  possible,  the  cover  should  reflect  something 
of  the  spirit  of  the  book.  Armitage1,  a well  known  book  designer, 
states  that  the  subject  of  a book  should  be  allowed  to  determine 
the  design  of  the  cover  and  the  title  page.  He  also  claims  that 
the  format  should  be  utilized  to  enhance  and  interpret  the  text. 

At  times  it  might  be  difficult  to  design  a cover  page  to  interpret 
the  text,  but  at  all  times  the  general  treatment  should  be  such 
that  it  is  both  appropriate  and  harmonizing  with  the  text.  Sim- 
plicity is  the  best  policy  when  designing  covers  or  title  pages. 

Type  and  space  have  their  own  natural  rhythm  and  too  much  decor- 
ation tends  to  detract  from  this  natural  rhythm. 

Another  very  important  element  in  cover  design  is  the 
selection  of  the  material  to  be  used.  The  general  character 
displayed  by  the  cover  will  vary  considerably  with  the  different 
mediums  used.  A colorful  cover  requires  a more  bold  layout  and 

type  face  than  would  a delicate  white  or  soft  pastel  cover.  The 

texture  of  the  stock  also  requires  consideration  as  a fine  deli- 
cate type  face,  for  example,  would  not  harmonize  with  a rough 
surfaced  paper  on  a cover. 

The  title  page,  the  introductory  page  of  the  body  of 
the  book,  contains  essentially  the  same  information  as  the  cover 
page  but  includes  more  detail.  The  cover  page  only  gives  the 
title  and  author  while  the  title  page  also  gives  the  name  of  the 

1.  Merle  Armitage,  Rotes  on  Modern  Printing,  pp . 69“Y1. 

Kew  York:  Villiam  £.  Rudge ' s Sons,  Inc.,  1945. 
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publisher  and  information  which  may  indicate  to  the  reader  as  to 
the  status  of  the  author  in  the  field  about  which  he  writes.  In 
working  with  small  booklets  or  programs,  the  cover  and  the  title 
pages  are  usually  combined  into  one  and  the  same  sheet.  Figure  48 
illustrates  the  usual  arrange- 
ment of  a title  page  showing 
the  information  to  be  listed. 

In  the  days  of  hand 
manuscript  books,  the  writers 
took  little  time  for  extras  of 
any  sort,  and  cover  pages  were 
one  of  the  features  omitted. 

Usually  a small  par- 
agraph telling  the  circumstan- 
ces of  the  writing  was  added 
at  tne  end  of  the  work.  The 
first  books  printed  contained 
this  paragrapn  followed  by  the 
printer's  mark.  Several  of  these 
in  the  first  chapter.  This  short 
the  colophon,  proved  to  be  the  origin  of  the  title  page  as  it 
exists  today. 

Title  pages  are  usually  more  formal  than  cover  pages. 
Designers  of  title  pages  normally  follow  a more  or  less  recognized 
pattern  in  text  and  arrangement  as  illustrated  in  figure  48.  How- 
ever, this  does  not  mean  that  there  are  no  other  methods  accepted 
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Figure  48.  material  Customari- 
ly Given  in  the  Title  Page 

printer's  marks  are  illustrated 
explanatory  paragraph,  called 
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of  setting  up  a title  page.  Most  anything  will  be  acceptable  as 
long  as  it  is  pleasing  to  the  eye  and  possesses  the  same  harmony 
and  style  that  is  used  in  the  rest  of  the  publication.  A few 
specimens  of  title  pages  are  illustrated  in  figures  46  and  47, 
found  on  pages  88  and  89. 


TABULAR  FORMS 

Another  phase  of  advanced  composition  deals  with  the 
use  of  rule  for  tabular  forms.  Tabular  forms  consist  of  type 
matter  set  in  parallel  columns  with  successive  items  in  alignment 
across  the  page.  The  columns  are  usually  separated  by  vertical 
rules  but  this  is  not  necessary  for  suitable  intervals  of  spac- 
ing can  serve  the  same  purpose.  Setting  up  tabular  forms  is  very 
precise  work  and  calls  for  extremely  accurate  justification  and 
spacing.  If  the  spacing  is  not  worked  out  exactly,  the  lock-up 
will  be  interfered  with  and  the  entire  form  may  be  thrown  out  of 
alignment  as  a result. 

Brass  Rule.  Brass  rules  are  cut  from  sheet  brass  which 
has  been  rolled  to  thickness  conforming  with  the  standard  denomi- 
nations of  the  point  system.  It  is  also  type  high.  Rules  can  be 
purchased  in  two  foot  strips  or  in  labor  saving  fonts. 

Rule  is  classified  as  to  the  styue  of  the  face,  the  size 

of  the  rule  and  the  position  of  the  face  on  the  body.  There  are 

numerous  styles  ranging  all  the  way  from  single  line  rules  to  very 

elaborate  intricate  patterns.  The  most  common  types  of  rule  are 
the  single  and  double  line  rule  or  the  dotted  line  rule.  The  size 
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of  the  rule  will  vary  with  the  different  faces.  The  position  of 
the  face  on  the  body  can  be  centered  with  the  line  in  the  middle 
of  the  face,  side  face  with  the  line  on  either  side,  or  full  face 
with  the  line  the  full  width  of  the  body.  These  types  of  rule  are 
further  illustrated  in  figure  49. 

Brass  rule  is  kept  in 
specially  designed  cases  that  are  so 
constructed  to  systematically  hold 
a wide  variety  of  sizes.  These  cases 
range  in  size  according  to  the  amount 
of  space  required  as  follows:  the 
full-size  case,  the  compact  rule  case 
which  is  one-fourth  of  the  full  case  and  the  midget  case  which  is 
one- twelfth  of  the  full  case.  They  are  also  so  designed  that  four 
compact  cases  or  twelve  midget  cases  can  be  placed  in  a full  size  case. 

■“liters . Pieces  of  rule  that  fit  together  to  form  a right 
angle  are  known  as  mitered  rule.  They  are  used  for  borders  or 

boxes  as  illustrated 
in  figure  50.  Mi- 
tered rule  is  manu- 
factured for  nearly 
Figure  50.  Panel  Made  from  Mitered  Corners  all  of  the  styles 

of  rule  and  is  sold 

separately  in  fonts  containing  both  right-hand  and  left-hand  miters. 
Miters  usually  come  in  2 1/2,  4 or  5 pica  lengths.  It  is  also 
possible  to  purchase  corners  already  made  up  in  one  piece. 
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Figure  49.  Types  of  Brass 
Rule 


Butted  Corners.  Panels  may  also  be  formed  with  full 


face  rule  or  side  face  rule  as  illustrated  in  figure  51.  The  in- 
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Figure  51.  Panel  Made  with 
Butted  Corners,  Side  Face 


out,  while  the  side  pieces  must 
the  shoulder  within  the  box. 

Us  in;;  Rule  with  Type . 
the  face  of  the  rule  should  be 


dividual  pieces  must  butt  together 
tightly  or  an  open  space  will  re- 
sult in  the  frame.  Full  face  rule 
is  easily  placed  in  position,  but 
side  face  rule  requires  more  care 
to  be  properly  positioned.  The  top 
and  bottom  piece  must  be  set  with 
the  face  inward  and  the  shoulder 
be  set  with  the  face  outward  and 

When  rules  are  used  with  type, 
.ligned  with  the  base  of  the  letter. 


The  method  of  properly  placing  the  rule  between  leads  of  various 
thicknesses  is  illustrated  in  figure  52.  A combination  of  one  and 
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two  point  leads  has  to  he  used  to  align  the  line  exactly  v/ith  the 
base  of  the  letter.  Different  combinations  will  have  to  be  worked 
out  depending  on  the  size  of  the  shoulder  of  the  type  involved. 


To  further  achieve  a harmonious  effect,  the  rule  selected  should 
be  the  same  weight  and  tone  as  the  type. 

Tabular  Forms.  To  construct  a tabular  form  requires 
very  careful  and  accurate  planning  and  layout  before  starting  the 
actual  work  with  type.  This  preliminary  paper  work  is  called  cast- 
ing up  a table.  The  measure  of  the  entire  table  is  divided  into  a 
number  of  columns.  The  width  of  each  individual  column  is  then 
worked  out.  If  at  all  possible,  it  is  best  to  keep  each  column  in 
even  pica  widths  so  that  standard  spacing  material  may  be  used  be- 
cause this  eliminates  cutting  of  special  lengths  of  leads,  slugs 
and  rule.  Everything  within  the  form  must  work  out  exactly.  This 
is  more  easily  computed  if  everything  is  kept  in  even  measurements. 

One  of  the  most  important  rules  that  must  be  followed  is 
that  the  column  rules  should  run  the  full  length  of  the  form  and 
the  cross  rules  should  be  broken  at  their  intersections  with  the 
column  rule  as  illustrated  in  figure  53.  Heavy  side  face  or 
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double  rule  should  be  placed  at  the  head  and  foot  of  the  job 
to  provide  a definite  separation  of  the  form  from  tne  rest  of 
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Figure  54. 

Incorrect  Spacing 

of  Narrow 

Columns 

the  sheet.  The  face  of  these  head  and  foot  rules  should  be  flush 
with  the  vertical  rule  in  order  to  have  a perfect  joint.  Double 
column  rules  may  be  used  within  a form  to  indicate  a definite 
separation  between  parts  of  the  form. 
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Correct 

Spacing 

of  Narrow 

Columns 

The  first  column  usually  contains  the  subject  matter  of 
the  form  and  is  called  the  stub.  Some  columns  may  contain  narrow 
figures  and  the  heading  may  contain  a large  word.  In  cases  of  this 
sort,  it  is  permissable  to  turn  the  headings  lengthwise  so  that 
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they  may  be  read,  from  bottom  to  top. 


The  amount  of  white  space  should  be  equally  distributed 
over  all  of  the  columns  for  the  most  pleasing  effect.  After  ascer- 
taining the  narrowest  possible  width  for  each  column,-  the  remaining 
space  should  be  equally  distributed  among  all  of  the  columns.  If 
it  is  at  all  possible,  blank  space  should  be  allowed  on  both  sides 
of  the  figures  in  a column.  In  figure  54  a minimum  of  space  is 
provided  between  the  figure  columns  while  in  figure  55  the  excess 
space  is  equalized  throughout  the  entire  form  thus  greatly  improv- 
ing the  overall  appearance  of  the  form. 

When  figures  are  used  in  a column,  they  should  always  be 
lined  up  at  the  right  side  or  on  the  unit  column  if  they  are  whole 
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56.  Proper 
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Figures  in 

Columns 

numbers.  When  decimals  are  used,  the  columns  are  lined  up  on  the 
decimal  points.  If  whole  numbers  and  decimals  are  used,  the  column 
is  again  lined  up  on  the  units  column  as  for  whole  numbers  alone, 
'..hen  amounts  of  money  are  used,  the  dollar  mark  appears  with  the 
first  figure  and  again  with  the  total  line  but  it  is  not  necessary 
with  any  other  figures  making  up  the  column.  Its  position  in  both 


the  first  line  and  the  total  line  is  to  the  left  of  the  widest 
figure  in  the  column.  All  of  these  rules  are  illustrated  in  the 
tabular  form  appearing  in  figure  56  which  is  found  on  page  97. 

In  nearly  all  fonts  of  type  the  figures  and  the  dollar 
marks  are  cast  on  en  quad  bodies.  The  number  of  points  in  an 
en  quad  can  be  computed  very  rapidly.  Because  of  this,  columns 
made  up  of  only  figures  and  the  dollar  mark  will  be  justified 
automatically  since  they  are  all  on  the  same  size  body.  This 
greatly  simplifies  the  process  of  justification  and  little  or  no 
advance  calculation  has  to  be  worked  out. 

Lengths  of  columns  should  always  be  kept  at  even  pica 
lengths  to  permit  the  use  of  standard  length  rule  between  the 
columns.  Allowance  must  be  made  in  very  long  columns  for  what 
is  commonly  known  as  type  squeeze.  A column  made  up  of  a consid- 
erable number  of  lines  will  have  a tendency  to  squeeze  together 
under  pressure  of  the  quoins.  Some  allowance  will  have  to  be 
made  for  the  type  squeeze.  It  is  hardly  possible  to  lay  down  a 
hard  and  fast  rule.  As  in  many  other  phases  of  printing,  a little 
experience  will  help  in  determining  this  allowance. 

Multiple  Justification.  It  is  often  possible  and  quite  a 
time  saver  to  set  some  tables  the  full  width  of  the  stick,  justi- 
fying the  lines  across  the  various  columns  in  a single  measure. 

This  is  especially  true  in  columns  where  no  columnar  rule  is  to 
be  used.  If  individual  justification  is  required  in  more  than 
one  column,  the  job  may  still  be  set  in  one  measure  by  using  the 
following  process.  The  exact  width  necessary  for  each  column 
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should  be  worked  out  on  paper  in  advance  of  the  actual  setting  pro- 
cess. Gut  some  six  or  twelve  point  slugs  very  accurately  to  the 
width  of  the  last  column;  then  to  the  width  of  the  last  two  columns 
and  so  on  until  the  first  column  is  approached  but  not  included. 
After  these  lengths  are  cut  the  actual  setting  process  may  be  start- 
ed. Figure  57  illustrates  the  procedure  as  explained.  First, 


First  Step:  George  Darrow  I i 

Second  Step:  George  Darrow  45  Oak  Street  I 

Third  Step:  George  Darrow  45  Oak  Street  Darby  F 1 

Fourth  Step:  George  Darrow  45  Oak  Street  Darby  Pennsylvania 

Figure  57.  Procedure  for  Multiple  Justification 

place  the  longest  slug  in  the  right  side  of  the  stick;  then  insert 
the  pieces  of  type  making  up  the  first  column.  Fill  the  space  re- 
maining between  the  last  piece  of  type  and  the  inserted  slug  with 
space  material.  Be  very  accurate  with  tne  justification.  Second, 
remove  the  slug  and  replace  it  with  the  next  longest  one.  Set  the 
type  matter  for  the  second  column  and  justify  to  this  new  length. 
Third,  remove  the  slug  and  replace  it  with  the  next  in  size.  Set 
the  type  matter  and  again  justify.  Finally  remove  the  slug  and 
set  the  fourth  column  in  the  stick  and  then  complete  the  justifica- 
tion to  the  particular  measure  of  the  stick.  This  process  must  be 
repeated  for  all  of  the  lines  in  the  form. 

dork  and  Twist  process.  Jobs  that  contain  a large 
amount  of  rule  should  be  set  up  in  two  forms  that  will  print  one 
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upon  the  other.  This  simplifies  composition  and  makes  a much  neater 
appearing  finished  product  as  there  are  fewer  breaks  in  the  cross 
rules.  The  two  forms  are  locked  together  either  head  to  head,  or 
foot  to  foot,  or  side  to  side.  The  stock  is  cut  equal  to  twice  the 
size  of  the  finished  job.  The  sheet  is  printed  once,  and  is  then 
turned  about  so  that  each  form  will  strike  the  first  impression 
in  the  proper  place.  After  the  second  impression  is  made,  the 
stock  is  cut  into  two  parts,  thus  giving  two  forms  from  the  single 
sheet.  Figure  58  further  explains  this  process. 

In  the  composition  of  work  and  twist  forms  it  is  advised 
to  divide  the  matter  in  such  a way  that  the  forms  will  easily  fit 
into  one  another  and  a slight  variation  in  the  feeding  will  not 
noticeably  affect  the  register. 

WAYS  OF  PRODUCING  TYPE 

Research  seems  to  show  that  the  first  metal  type  was 
made  by  inserting  wooden  molds  in  sand  and  pouring  molten  metals 
into  the  form  after  the  mold  had  been  removed.  How  true  this  may 
be  is  not  positively  known  but  it  sounds  plausible.  The  signifi- 
cant factor  is  that  if  progress  had  not  been  made  beyond  such 
primitive  methods  as  these  there  would  indeed  be  much  less  printed 
matter  today. 

Modern  Foundry  Methods . Foundry  type  is  now  produced 
much  more  efficiently  and  economically  than  ever  before.  Each 
piece  is  cast  in  an  adjustable  mold  which  is  actually  a steel 
cell  that  is  closed  at  one  end  by  the  matrix  and  open  at  the  other 
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Figure  58.  Work  and  Twist  Job 
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to  receive  the  molten  metal.  The  letters  are  cast  one  at  a time 
automatically.  The  modern  process  of  producing  type  differs 
little  from  the  early  primitive  methods  except  that  we  have  much 
more  exacting  results  and  also  a much  more  voluminous  output. 

The  matrices,  which  are  made  of  brass,  have  the  letter 
form  impressed  in  them  with  a steel  punch.  Even  though  these 
punches  are  made  of  very  hard  steel,  they  still  break  after  being 
"struck"  only  a few  times.  At  first  these  steel  punches  were  cut 
by  hand  which  was  a very  laborious  and  exacting  task  at  which 
very  few  people  attained  a high  degree  of  skill.  However,  in 
1884,  Benton  more  or  less  rejuvenated  the  entire  industry  by  com- 
pleting a punch  cutting  machine.  This  did  much  to  increase  the 
output  of  foundry  type  and  also  paved  the  way  for  the  development 
of  the  linotype  and  subsequent  type  composing  machines. 

The  finished  type  leaves  the  casting  machine  and  is 
pushed  onto  a delivery  table.  The  faces  are  then  carefully  in- 
spected by  operators  with  powerful  magnifying  glasses.  Any  de- 
fective pieces  are  remelted.  The  output  varies  with  the  size  of 
type  involved.  Small  type  is  made  faster  as  it  requires  less 
cooling  than  the  larger  faces.  The  average  machine  can  produce 
about  twenty-five  to  thirty  pieces  of  twelve  point  type  per  min- 
ute as  opposed  to  about  four  to  five  pieces  of  sixty  point  type 
in  the  same  length  of  time. 

The  Linotype.  The  linotype  is  perhaps  the  most  used 
typesetting  machine.  It  has  four  main  parts:  the  keyboard,  the 
magazine,  the  casting  machinery  and  the  distributing  mechanism. 


. . 102  . . 


The  keyboard,  very  similar  to  the  typewriter  keyboard,  is  located 
in  front  of  the  machine  and  controls  the  matrices  or  brass  letter 
forms  that  are  used  for  casting  each  letter.  The  operator  touches 
the  keys  and  the  corresponding  matrices  are  released  through  chan- 
nels and  brought  together  to  form  a line  of  type  which  is  automat- 
ically Justified.  Molten  metal  is  poured  into  the  matrices  by 
turning  a lever,  and  finally  the  completed  slugs  are  ejected  from 
the  machine.  This  line,  in  one  solid  piece,  is  used  for  a single 
Job,  and  after  it  has  served  its  purpose,  it  is  melted  down  and 
cast  again. 

After  the  slug  of  type  is  delivered,  a steel  rod  picks  up 
the  matrices,  carries  them  to  their  proper  position  in  the  magazine 
and  deposits  them  there  until  they  are  to  be  used  again. 

The  machine  is  almost  human  as  when  something  goes  wrong 
it  will  automatically  stop  until  the  defect  is  repaired.  These 
machines  are  very  expensive  but  most  of  the  printed  matter  in  use 
today  is  set  up  in  this  way,  as  in  the  long  run,  it  is  much  less 
expensive  than  hand  composition. 

The  Monotype.  The  monotype  differs  from  the  linotype  in 
that  it  casts  individual  letters  rather  than  an  entire  line  of 
type.  It  consists  of  two  main  units,  the  keyboard  and  the  casting 
or  typesetting  unit. 

The  keyboard  is  again  similar  to  a typewriter  keyboard 
except  that  it  is  about  four  times  as  large.  When  the  keys  are 
pressed,  small  round  holes  are  punched  in  paper  about  five  inches 
wide  as  it  is  fed  through  the  machine  from  a roll.  Alien  this 
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process  is  completed,  the  narrow  punched  roll  is  very  similar 
in  appearance  to  the  rolls  used  in  the  old  player  piano. 

This  roll  is  then  fed  into  a casting  machine  which  is 
about  the  size  of  an  ordinary  desk.  In  this  machine  the  correct 
die  for  casting  the  letter  is  automatically  selected  by  a series 
of  levers  powered  by  compressed  air.  When  the  proper  matrice  is 
selected,  it  is  automatically  shifted  to  the  correct  position  to 
receive  the  molten  metal  which  is  poured  into  it.  The  letter  is 
thus  formed,  after  which  it  is  ejected  onto  a galley. 

The  advantage  of  a machine  of  this  type  is  that  com- 
plete fonts  of  type  can  easily  be  cast  and  when  the  font  is  worn, 
it  is  a simple  matter  to  remelt  it  and  cast  it  all  over  again. 
With  a machine  such  as  this,  a shop  is  never  burdened  with  too 
large  a supply  of  badly  worn  type  being  on  hand. 
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PRINTING  WITH  THE  INTAGLIOGRAPHIC 

PROCESSES 


The  intaglio  process  is  one  in  which  the  printing  is 
done  from  depressed  surfaces,  the  image  being  below  the  surface  of 
a plate.  The  entire  plate  is  inked,  then  the  excess  ink  is  wiped 
off  the  surface,  leaving  the  depressed  lines  of  the  image  filled 
with  ink.  In  the  printing  process,  this  ink  is  deposited  on  the 
paper  from  the  depressions. 

Intagliography  may  be  divided  into  two  large,  general 
classes,  the  autographic  or  hand  processes,  and  the  photographic 
or  mechanical  processes.  The  autographic  processes  may  be  fur- 
ther divided  into  two  additional  groups,  line  methods  and  tone 
methods.  Line  methods  render  prints  in  gradations  of  lines,  which 
are  used  in  varying  thicknesees  and  depths  to  produce  different 
intensities  and  gradations.  Tone  methods  render  the  image  in  gra- 
dation of  light  and  darkness  by  means  of  a mass  of  small  dots. 

The  varying  shades  of  light  and  darkness  are  secured  by  varying 
the  size  and  shape  of  the  dots.  Prints  made  by  these  tone  methods 
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resemble  pencil  or  charcoal  drawings  as  they  are  made  up  of  a wide 
variation  of  shades. 

The  line  method  of  making  intaglio  plates  is  the  oldest 
of  the  intaglio  processes.  It  is  also  the  autographic  process 
most  used  today.  It  has  certain  characteristics  that  cannot  be 
reproduced  by  any  other  methods.  The  image  is  placed  on  the  plate 
by  either  engraving  with  a graver  as  in  a line  engraving,  scratch- 
ing with  a stylus  as  in  a dry-point,  or  etching  with  an  acid  bath 
as  will  be  described  for  the  various  etching  processes. 


LINE  ETCHINGS 

The  etcher's  press,  tools  and  methods  have  changed  very 
little  since  their  invention.  The  principle  tool  employed  is  the 
etching  needle  which  has  a very  hard  steel  point. 

Preparing  the  Plate.  A smooth  piece  of  copper  is  pol- 
ished and  the  edges  are  beveled  with  a file.  To  avoid  cutting  the 
paper  in  the  printing  process,  the  corners  are  slightly  rounded. 

The  print  is  made  under  a considerable  amount  of  pressure,  actually 
crushing  the  paper  to  a slight  degree.  This  makes  a plate  mark  in 
the  paper  the  same  overall  size  as  the  dimensions  of  the  plate. 

The  surface  of  the  copper  must  be  perfectly  clean.  This 
can  be  accomplished  by  an  acetic  acid  solution  or  simply  by  wash- 
ing with  a solution  of  common  salt  with  vinegar  or  lemon  juice. 
After  being  washed,  the  surface  must  not  be  touched  with  the  hands. 

The  plate  is  then  warmed  and  dried  by  holding  the  edges 
of  the  plate  with  long  handled  prongs  over  a slow  heat.  It  must 
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be  warmed  sufficiently  to  melt  the  etcher's  ground  when  it  is 
applied.  The  purpose  of  applying  the  ground  is  to  cover  all  por- 
tions of  the  plate  that  are  not  to  be  acted  upon  by  the  action  of 
the  acid  bath. 

There  are  numerous  formulas  for  etcher' s ground  with 
many  minor  variations.  A common  one  that  is  easily  made  up  con- 
sists of  melting  together  in  a double  boiler  one  part  of  gum  mas- 
tic, one  part  of  dry  asphaltum  and  two  parts  of  beeswax.  This 
mixture  is  allowed  to  Jell,  resulting  in  a mass  with  a putty  like 
consistency.  After  a thin  film  of  ground  is  applied,  the  copper 
plate  is  allowed  to  cool. 

The  plate  is  then  smoked  with  a candle  until  it  is  a 
rich  black.  This  black  smoked  surface  greatly  facilitates  making 
the  drawing  on  the  plate.  When  smoking  the  plate,  the  flame  must 
not  remain  in  any  one  spot  too  long,  as  this  will  cause  the  spot  to 
become  dull  in  appearance  and  this  dullness  impairs  the  ultimate 
quality  of  the  etching. 

The  edges  and  back  of  the  plate  are  then  covered  with 
an  acid-resisting  liquid  which  is  painted  on  with  a soft  brush. 

When  this  acid  resistant  dries,  it  protects  the  back  and  the  edges 
of  the  plate  from  the  action  of  the  acid  bath. 

Transferring  the  Drawing.  The  drawing  may  be  made 
directly  on  the  plate  through  the  ground  with  the  stylus  or  the 
etcher's  needle  if  desired.  However,  for  the  novice  or  inex- 
perienced person,  it  is  suggested  that  a few  pencil  lines  or  even 
the  entire  sketch  be  placed  on  the  surface  of  the  ground  to  act 
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as  a guide.  To  do  this  the  subject  is  drawn  on  paper  with  a soft 
pencil.  The  paper  is  then  dampened  and  the  excess  water  removed 
with  a blotter.  The  plate  is  then  placed  on  the  etching  press  with 
the  ground  up.  The  damp  drawing  is  placed  face  downward  on  the 
plate  and  one  or  two  felt  blankets  placed  on  top  of  this.  To  trans- 
fer the  drawing  to  the  surface  of  the  ground,  the  plate  and  the  pen- 
cil drawing  are  run  through  the  press  under  pressure.  The  drawing 
in  reverse  is  thus  transferred  very  lightly  on  the  plate. 

The  pencil  lines  are  then  cut  through  the  ground  with  the 
stylus.  A wooden  bridge  as  illustrated  in  figure  59,  page  110,  is 
placed  over  the  plate  for  a hand  rest  to  prevent  damage  to  the  ground. 
In  cutting  the  pencil  lines  through  the  ground,  care  must  be  taken 
to  make  sure  that  the  stylus  will  expose  the  bare  copper,  but  still 
not  scratch  below  its  surface.  In  the  event  a stylus  is  not  avail- 
able, one  may  easily  be  improvised  by  placing  a phonograph  needle 
into  a holder  of  some  sort. 

Biting  the  Plate.  After  the  image  has  been  drawn,  the 
acid  bath  is  prepared.  The  bath  consists  of  a twenty  to  thirty 
per  cent  mixture  of  nitric  acid  with  water.  If  the  acid  is  prepared 
in  advance,  care  must  be  taken  to  pour  the  acid  into  the  water  to 
prevent  a possible  explosion  which  may  occur  if  the  water  is  poured 
into  the  acid.  The  bath  should  be  placed  in  either  a glass  or  hard 
rubber  tray.  A cradle  to  hold  the  plate  can  easily  be  made  from 
waxed  string.  The  purpose  of  the  wax  is  to  prevent  the  acid  from 
acting  upon  the  string.  The  plate  can  then  be  placed  in  the  bath 
and  the  acid  will  begin  to  work  on  the  exposed  copper  surfaces. 
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Bubbles  will  form  over  the  lines  as  the  biting  process 
takes  place  and  they  should  be  broken  up  by  either  rocking  the  tray 
back  and  forth,  which  must  be  done  very  carefully,  or  by  brusning 
the  plate  with  a fine  brush  or  a feather.  If  the  bubbles  are  al- 
lowed to  remain,  the  etching  will  be  rough  and  uneven. 

The  most  delicate  lines  of  the  drawing  will  be  bitten 
sufficiently  deep  in  the  first  few  minutes.  The  plate  is  then  re- 
moved from  the  bath,  after  which  it  is  immediately  washed  under 
running  water  to  remove  all  traces  of  the  acid.  It  is  then  allowed 
to  dry  thoroughly. 

The  fine  lines  are  then  protected  from  further  etching 
by  stopping  them  out.  This  is  accomplished  by  painting  over  them 
with  stopping  out  varnish  which  is  a specially  prepared  fast-dry- 
ing acid-resisting  liquid.  After  the  varnish  is  dry,  the  plate  is 
again  placed  in  the  acid  bath.  This  etching,  washing  and  stopping 
out  process  iB  repeated  as  many  times  as  necessary  to  secure  all 
of  the  desired  line  gradations  on  the  plate.  With  a little  prac- 
tice, it  will  be  quite  easy  to  determine  how  long  to  leave  the 
plate  in  the  bath  for  any  particular  type  lines. 

Removing  the  Ground.  After  the  desired  gradation  of 
lines  has  been  achieved,  the  ground  is  removed  by  warming  the  plate 
and  then  wiping  it  with  a soft  cloth.  A final  cleaning  should  be 
made  with  gasoline  to  remove  all  traces  of  the  ground. 

Inking  the  Plate.  After  the  ground  has  been  removed,  the 
plate  is  polished  clean  and  heated  slightly.  Etcher's  ink  is  then 
applied  to  the  warmed  plate  and  rubbed  briskly  with  the  fingers 
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1A  copper  plate  Is  polished,  the  edges  are  slightly  beveled 
and  the  corners  are  slightly  rounded.  The  surface  must  be 
made  chemically  clean. 


The  plate  is  held  with  pliers  or  tongs,  coated  with  an 
.etcher's  ground  and  warmed  just  enough  to  melt  the  ground 
or  acid  resisting  material. 


3  The  etching  ground  is  blackened 
with  carbon.  The  back  and  the 
edges  are  covered  with  an  acid 
resist . 

candle 


4  Etcher's  points  may  be  purchased  or  made  of  tool  steel.  A 
phonograph  needle  In  a wooden  holder  will  be  satisfactory. 


5  Lines  to  be  etched  are 
scratched  through  the 
light  resist,  exposing 
the  bright  copper. 


The  plate  is  placed  in 
the  acid  bath  for  a 
short  period  to  bite 
the  lightest  lines. 


7 The  plate  is  removed  from  the 
acid,  washed  in  running  water 
and  thoroughly  dried.  Stop- 
ping out  varnish  is  painted  over 
the  lines  that  are  etched  to  a 
sufficient  depth.  The  plate  is 
put  back  into  the  acid  for  an  ad- 
ditional period  of  biting.  This 
process  is  repeated  as  many  times 
as  may  be  necessary. 


stopping  out  varnish 


Figure  59.  Making  a Line  Etching 
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1?he  plate  is  warmed  slightly  and  daubed  with  etcher's  ink. 
The  brayer  may  be  used  if  desired. 


When  the  plate  has  cooled  the  ink  is  wiped  off  of  the  eur- 
face  with  a cotton  cloth  or  with  the  hand. 


3 The  final  cleaning  is  accomplished  with  the  heel  of  the 
hand.  The  ink  must  remain  in  the  lines  below  the  surface, 
but  all  of  the  ink  on  the  surface  of  the  plate  must  be  re- 
moved. 


4 Strong  soft  paper,  preferably  hand-made,  is  dampened  and 
placed  in  stacks.  It  should  be  allowed  to  dry  for  twenty- 
four  hours. 


A piece  of  damp  print 
paper  is  placed  over 
the  plate  and  several 
felt  blankets  are  placed 
on  top  of  this.  The  press 
is  adjusted  to  exert  tre- 
mendous pressure,  and  the 
bed  is  passed  between  the 
rollers . 


6 


The  prints  must  be  kept  in  consecutive  order  and  allowed 


to  dry  thoroughly  after  which  they  are  numbered  in  pencil. 


Figure  60.  Printing  a Line  Etching 
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until  the  lines  are  filled  with  ink.  The  plate  is  then  cooled  and 
the  ink  remaining  on  the  surface  is  wiped  off  with  a cloth  thus 
leaving  the  ink  in  the  etched  lines.  The  final  polishing  is  ac- 
complished by  briskly  rubbing  the  entire  surface  with  the  heel  of 
the  hand.  When  all  of  the  surface  ink  is  removed,  the  plate  is 
ready  for  the  first  proof. 

Printing  the  Etching.  To  insure  the  best  results,  the 
paper  for  etching  prints  should  be  soft  and  have  a dull  finish. 

It  should  be  prepared  at  least  twenty-four  hours  in  advance  of  the 
time  it  is  to  be  used.  The  preparation  consists  of  dipping  alter- 
nate sheets  in  water,  allowing  the  excess  to  drain  off  and  then 
stacking  them  on  top  of  one  another.  No  free  water  should  remain 
on  the  paper.  To  facilitate  the  proper  amount  of  dampness,  a 
piece  of  glass  should  be  placed  on  top  of  the  pile  of  paper  as 
this  applies  sufficient  pressure  to  insure  even  distribution  of 
the  moisture  throughout  all  of  the  sheets. 

The  inked  plate  should  again  be  warmed  slightly  and  then 
put  through  the  press  with  the  dampened  paper  and  the  etcher’s 
blanket  over  it  as  illustrated  in  figure  60,  page  111.  The  pres- 
sure of  the  rollers  forces  the  paper  into  the  inked  depressions  in 
the  plate.  The  ink  then  sticks  to  the  surface  of  the  paper  and  is 
completely  drawn  out  of  the  depressions  when  the  paper  is  removed. 

The  first  proof  is  taken  as  a trial  print  and  is  used  as 
a guide  for  additional  work  on  the  plate,  if  such  is  necessary. 

The  first  print  is  known  as  the  first  state  and  each  change  of 
lines  is  known  as  another  state.  Several  corrections  are  usually 
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necessary  before  the  desired  results  are  achieved. 


Alterations  and  Corrections.  Alterations  and  corrections 
may  be  made  on  the  plate  by  applying  additional  ground.  This  ground 
is  not  smoked  and  therefore  will  be  transparent,  thus  allowing  the 
lines  to  be  drawn  directly  in  their  proper  place.  The  plate  is 
then  placed  in  the  acid  bath  and  after  it  has  been  immersed  a suf- 
ficient length  of  time  to  bite  the  lines  to  the  desired  degree,  the 
washing  process  is  again  repeated. 

Number  of  Impressions.  A limited  number  of  impressions 
can  be  printed  from  a copper  plate.  The  number  will  vary  in  accord- 
ance with  the  fineness  of  the  lines.  Since  the  copper  is  soft,  the 
detail  gradually  fades  out  under  the  heavy  pressure  that  is  required 
in  the  etching  process. 

Etching  Press.  Specially  designed  etching  presses  can  be 
purchased  but  the  lack  of  an  etching  press  is  not  a handicap  in  try- 
ing some  form  of  etching.  If  an  etching  press  is  not  available,  an 
old  clothes  wringer  will  suffice  and  if  this  is  not  available,  it 
does  not  take  too  much  ingenuity  to  devise  some  sort  of  a double 
roller  combination,  whereby  considerable  pressure  can  be  built  up. 
Figure  60,  page  111,  illustrates  the  principle  of  the  etching  press. 

Other  Intaglio  Methods.  There  are  numerous  other  intaglio 
methods  very  similar  to  line  etching.  The  major  difference  lies  in 
the  procedure  used  to  produce  the  image  on  the  plate.  However,  the 
paper,  inking  and  printing  processes  are  very  much  the  same  as  have 
been  described  for  the  line  etching.  Several  other  intaglio  meth- 
ods will  be  discussed  in  the  remainder  of  this  chapter. 
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LINE  ENGRAVING 


Line  engraving  differs  from  line  etching  in  that  the 
lines  are  cut  into  the  plate  by  means  of  sharp  tools.  The  plate 
is  polished  and  the  design  is  drawn  on  it  directly  with  a pencil. 
The  design  is  then  cut  with  a sharp  tool  called  a graver  or  burin. 


1 \ f I 1 ? 

1 2 3 4 5 6 

Onglette  Gravers 

V T V V V 

1 1 

1 1 1 

1 3 5 8 10 

1 3 

5 8 10 

Flat  Gravers 

Round 

Gravers 

Figure  61.  Burin  or  Graver  with  Cutting  Edges 


There  are  numerous  cutting  edges  for  gravers  as  illustrated  in 
figure  61.  To  make  up  the  gradations  of  tone  the  lines  are  cut 
in  varying  widths  and  depths.  A deep  line  will  hold  a compara- 
tively large  amount  of  ink  and  the  resulting  impression  will  be 
deeper  and  richer  and  have  a darker  appearance  than  would  a 
shallow  line.  To  produce  dark  areas,  a series  of  lines  are  cut 
close  together. 

To  distinguish  an  etching  from  an  engraving,  the  lines 
in  the  print  have  to  be  observed  through  a magnifying  glass.  The 
lines  of  an  engraving  will  be  somewhat  stiff  in  character  while 
those  of  the  etching  will  appear  freely  drawn.  The  lines  in  the 
engraving  will  be  clear  and  sharp  and  pointed  at  either  end  while 
the  ends  of  the  etched  lines  will  be  more  blunt.  Experience  will 
enable  one  to  distinguish  between  an  etching  and  an  engraving. 
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DRY-POINT  ETCHING 


The  dry-point  is  generally  classed  as  an  etching  but  it 
would  be  more  correctly  classified  as  an  engraving.  No  acid  is 
used  as  in  etching  and  the  graver  is  not  used  as  in  line  engraving. 
Again  the  design  is  drawn  on  a polished  copper  plate.  It  is  then 
scratched  with  a sharp  steel  stylus  type  instrument  that  has  either 
a needle  or  a diamond  point. 

The  Burr.  The  action  of  the  dry-point  stylus  is  very 
similar  to  a plow  in  the  field.  The  stylus  plows  a furrow  and  the 
shoulder  that  is  thrown  up  is  called  a burr.  This  burr  causes  the 
printed  line  to  have  a fuzzy,  shadowy  appearance  which  is  charac- 
teristic of  the  dry-point.  If  fine  lines  are  desired,  the  burr  is 
removed,  and  if  dark  fuzzy  lines  are  desired,  it  is  left  in  place. 

Naturally,  after  a few  impressions  are  pulled  the  tender 
burr  is  crushed  and  completely  torn  down  by  the  tremendous  pressure 
of  the  etching  press.  Until  a method  of  steel  facing  the  copper 
was  devised,  very  few  dry-point  plates  would  yield  more  than  a score 
of  good  impressions. 

Dry-point  Prints  on  Celluloid.  In  case  copper  is  not 
available  or  if  a more  simple  medium  is  desired  for  a first  attempt, 
very  satisfactory  dry-points  can  be  made  on  celluloid.  The  pro- 
cedure is  the  same  as  for  copper  and  the  cutting  is  not  nearly  so 
difficult.  Beet  results  are  obtained  by  using  celluloid  between 
three-hundredths  to  five-hundredths  of  an  inch  in  thickness. 

A stylus  may  be  Improvised  by  mounting  a phonograph 
needle  in  a hardwood  handle.  If  a copper  plate  is  used,  the  point 
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will  have  to  be  sharpened  occasionally  to  produce  fine  delicate 
lines.  As  in  engraving,  the  blackness  depends  upon  the  width  and 
depth  of  the  lines.  The  printing  is  accomplished  in  the  same  man- 
ner as  described  for  the  line  etching. 

Characteristics  of  the  Dry-point.  The  dry-point  burr 
catches  and  retains  the  ink  in  a peculiar  manner,  resulting  in  a 
printed  line  with  a soft,  velvety  quality.  The  burr  more  or  less 
protects  the  ink  when  the  plate  is  rubbed  and  allows  a slight 
excess  to  be  placed  on  the  paper  when  an  impression  is  made.  The 
line  appears  to  melt  into  the  paper  and  the  entire  print  seems  to 
take  on  a warm,  soft  tone. 

STEEL  ENGRAVING 

Steel  engraving  came  into  being  because  it  was  im- 
possible to  use  the  copper  plate  for  long  runs.  For  engraving 
purposes,  steel  plates  about  one-eighth  of  an  inch  in  thickness 
are  used.  A soft  steel  plate  is  stamped  with  a hard  steel  die 
after  which  the  soft  plate  is  hardened.  This  process  enables 
many  plates  to  be  cut  from  a single  master  plate.  Both  postage 
stamps  and  paper  money  are  printed  in  this  manner. 


COPPERPLATE  ENGRAVING 

Copperplate  engraving  is  generally  meant  to  include 
letter  engraving  only.  This  interpretation  of  the  term  will 
distinguish  it  from  other  types  of  engraving.  Copperplate  en- 
graving is  used  for  the  better  forms  of  social  matter  such  as 
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announcements,  invitations  and  for  certain  types  of  stationery. 

Parallel  guide  lines  are  drawn  on  the  plate  and  the 
letters  are  sketched  in  reverse.  The  actual  engraving  is  done 
under  a magnifying  glass  with  a very  sharp  tool.  A wide  variety 
of  sizes  and  shapes  of  gravers  are  needed  for  this  work.  The 
entire  job  must  be  gone  over  carefully  and  any  defects  corrected. 
The  plate  is  then  cleaned  and  ready  for  an  impression. 

Most  commercial  engraving  today  is  done  by  machine.  The 
engraving  machine  works  on  a principle  very  similar  to  that  of  a 
pantograph.  Master  letters  are  first  drawn  and  then  placed  in  the 
machine  which  is  capable  of  reproducing  them  on  a plate  in  any 
desired  size. 


SOFT  GROUND  ETCHING 

The  soft  ground  etching  is  a process  which  produces  the 
shaded  effect  of  a pencil  drawing.  A copper  plate  is  cleaned  and 
polished,  and  covered  with  etcher's  ground  mixed  with  tallow  to 
keep  it  softer  then  normally  required.  The  drawing  is  first  made 
on  a piece  of  thin  paper,  preferably  one  with  a rough  texture. 

The  paper  is  then  dampened  slightly  and  placed  over  the  plate. 

The  edges  of  the  paper  are  folded  over  the  back  of  the  plate  so  as 
to  keep  the  design  perfectly  centered  on  the  front  of  the  plate. 
The  best  results  will  be  obtained  if  the  paper  is  allowed  to  dry 
before  proceeding  any  further.  When  the  paper  is  dry,  the  draw- 
ing is  traced  with  a soft  or  medium  lead  pencil.  The  pressure  of 
the  pencil  will  cause  the  soft  ground  to  adhere  to  the  back  of  the 


117 


paper.  As  the  paper  is  removed,  it  picks  up  the  ground  where 
ever  the  pencil  strokes  have  pressed  upon  it.  The  fibrous  tex- 
ture of  the  paper,  the  degree  of  hardness  of  the  pencil  and  the 
pressure  exerted  all  directly  influence  the  number  of  particles 
of  the  ground  that  will  be  picked  up  by  the  paper.  The  design 
will  appear  on  the  plate  as  areas  of  bare  copper  and  it  is  then 
etched  in  an  acid  bath  and  printed  in  the  same  manner  as  des- 
cribed for  the  previous  intagliographic  plates. 

AQU  AT INT 

The  aquatint  is  purely  an  etching  process  developed 
in  an  effort  to  reproduce  paintings  done  in  water  color.  Its 
chief  characteristic  comes  from  depositing  particles  of  resin 
or  other  acid-resisting  substances  on  the  copper  plate  before 
the  biting  process,  which  with  proper  manipulation,  results 
in  a wide  variety  of  tones  very  much  the  same  as  the  variety  of 
lines  in  an  etching. 

Laying  the  Ground.  The  major  difference  between  the 
aquatint  and  other  processes  is  the  laying  of  the  ground.  The 
ground,  known  as  a dust  ground,  may  be  one  of  several  kinds. 

Resin,  sulphur  or  asphaltum  powder  may  be  used.  One  method  is 
to  place  the  powdered  ground  in  a closed  box  and  then  either 
shake  the  box  well  or  use  a set  of  bellows  to  stir  the  ground 
up  into  a cloud.  The  copper  plate  is  then  inserted  face  up  and 
the  dust  will  collect  upon  the  previously  polished  surface.  The 
dust  may  also  be  placed  in  a muslin  bag  and  shaken  over  the  plate. 
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Regardless  of  which  method  is  used,  the  dust  on  the  plate  must  not 
be  disturbed.  After  being  dusted,  the  plate  is  slowly  heated  until 
the  small  particles  of  resin  melt  and  adhere  to  the  surface.  Care 
must  be  taken  not  to  overheat  the  plate  or  the  particles  of  resin 
will  run  together  which  will  destroy  the  effect  of  the  aquatint. 

Another  method  of  applying  aquatint  ground  is  to  cover 
the  plate  with  ordinary  ground  and  then  place  a piece  of  fine  sand- 
paper over  the  plate  after  the  ground  is  dry.  The  plate  and  sand- 
paper are  then  run  through  the  etching  press  and  the  pressure  will 
cause  the  particles  of  sand  to  cut  through  the  ground  and  actually 
pick  up  parts  of  it.  This  will  again  expose  tiny  specks  of  copper 
all  over  the  surface. 

Still  another  method  is  to  sprinkle  salt  on  a plate  while 
its  ground  is  still  in  a semi-fluid  state.  The  salt  will  sink  to 
the  surface  of  the  plate  and  when  the  ground  solidifies  the  salt 
may  be  removed  by  a water  bath.  As  in  the  other  methods,  this  will 
also  leave  small  portions  of  copper  exposed  to  the  action  of  the 
acid  bath. 

The  Design.  The  design  is  drawn  or  sketched  directly  on 
the  ground  with  a pencil  or  red  crayon.  The  light  areas,  which 
need  no  etching  are  immediately  stopped  out  and  the  plate  is  placed 
in  the  acid  bath  for  the  first  period  of  biting.  When  a slight 
depth  is  obtained,  the  plate  is  removed,  washed  and  dried.  As  in 
the  line  etching,  the  next  lightest  areas  are  stopped  out  and  this 
process  is  repeated  as  often  as  is  necessary  to  bring  out  all  the 
gradations  and  intensities  of  tone  desired.  The  finished  plate  is 
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made  up  of  areas  which  vary  in  depth  according  to  the  time  they 
have  been  exposed  to  the  acid  bath.  The  plate  is  then  removed 
and  given  a final  washing  and  is  then  ready  for  printing. 

When  the  tone  of  an  aquatint  is  even  and  fine,  it 
closely  resembles  a water  color  painting,  which  was  the  intention 
of  the  inventor.  When  printed  in  color,  this  resemblance  is  even 
greater. 


MEZZOTINT 

The  mezzotint  is  a process  generally  set  apart  exclu- 
sively for  portrait  work.  The  process  produces  a richly  colored 
print  with  a deep  velvety  texture.  This  process  gives  a degree 
of  depth  to  its  prints  which  cannot  be  secured  by  any  other  re- 
productive means. 

The  Ground.  The  ground  for  a mezzotint  is  laid  mechan- 
ically on  a copper  plate.  A series  of  small  dots,  running  in  all 
directions,  are  cut  into  the  copper  which  is  a task  requiring 
many  hours.  A special  iron  tool  is  used  that  is  made  in  the  form 
of  a rocker,  the  edge  of  which  is  cut  up  into  numerous  small  teeth. 
It  is  rocked  back  and  forth  over  the  surface  in  all  directions, 
causing  the  teeth  to  sink  into  the  copper.  Wherever  the  points 
pierce  the  plate,  they  push  up  a burr.  When  the  ground  is  com- 
pletely laid,  a proof  would  result  in  a completely  black  print. 

The  Design.  After  the  ground  has  been  laid,  the  design 
is  transferred  to  the  plate.  The  plate  is  covered  with  a mixture 
of  lamp  black  and  tallow.  The  design  is  drawn  on  paper  and  then 
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transferred  to  the  plate  by  rubbing  the  back  of  the  paper  with  red 
chalk  and  then  tracing  the  design  on  the  plate. 

Once  the  design  is  traced  on  the  plate,  the  work  consists 
of  breaking  down  the  burrs  to  bring  lighter  areas  into  the  print. 

It  may  be  said  that  the  mezzotint  process  is  backwards  in  comparison 
to  the  other  ones,  as  it  starts  with  a plate  that  would  print  all 
black  and  advances  to  a plate  with  variations  of  black  and  white. 
After  the  design  is  transferred,  the  areas  to  print  white  are 
scraped  and  burnished  smooth.  The  areas  to  print  black  are  left 
untouched  and  when  charged  with  ink,  the  unburnished  burrs  will  hold 
the  greatest  amount  of  ink.  The  shades  between  black  and  white  are 
obtained  by  partially  removing  the  burrs  in  the  area  desired. 

After  ail  of  the  burrs  have  been  worked  to  the  desired  point,  the 
plate  is  cleaned,  inked,  wiped  and  printed  in  the  same  manner  as 
other  intaglio  processes. 

Sometimes  mezzotints  are  printed  in  color.  This  may  be 
accomplished  by  making  an  additional  plate  for  each  color  but  is 
usually  done  by  applying  the  various  colors  to  one  plate  before 
each  individual  impression. 

MECHANICAL  PROCESSES 

The  main  advantage  of  the  mechanical  processes  is  that 
they  are  much  more  practical  than  the  hand  processes  for  large 
scale  production.  They  are  basically  the  same  as  hand  processes 
with  the  exception  of  the  use  of  photographic  methods  to  transfer 
the  designs  or  patterns.  Since  most  of  these  are  not  practical  for 
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use  in  the  school  or  other  small  non-specialized  shops,  they  will 
not  be  discussed  in  detail. 

Photogravure.  The  photogravure  makes  use  of  a copper 
plate  and  a fine  dust  or  grain  that  is  invisible  to  the  naked  eye. 
The  dust  can  be  rendered  coarse  or  fine  in  different  portions  of 
the  plate  to  suit  the  subject,  thus  giving  a wide  variety  of  tone 
to  the  prints. 

The  design  is  actually  developed  on  a gelatin  surface 
in  much  the  same  manner  as  photographs  are  developed,  with  the 
entire  operation  being  a mechanical  one.  The  gelatin  plate  is 
then  placed  in  an  acid  bath.  The  thickness  of  the  gelatin  will 
vary  with  the  different  intensities  desired  in  the  print.  The 
acid  will  eat  through  the  thinnest  portions  first  and  these  sur- 
faces will  print  the  darkest.  When  the  biting  is  completed,  the 
plate  is  removed  and  the  rest  of  the  procedure  is  carried  on  in 
very  much  the  same  manner  as  for  other  intaglio  processes.  How- 
ever, instead  of  being  done  by  hand,  there  are  machines  capable 
of  taking  care  of  the  entire  operation  much  more  rapidly  and 
efficiently  than  could  be  accomplished  by  hand  methods. 

Rotogravure.  Many  newspapers  apply  some  form  of  roto- 
gravure under  a wide  variety  of  trade  names.  The  process  in 
principle  is  very  similar  to  the  photogravure,  except  that  roto- 
gravure printing  is  done  with  cylinders  instead  of  plates.  These 
cylinders  are  used  on  high  speed,  intaglio,  rotary  presses.  This 
process  is  not  limited  to  newspapers,  but  is  also  used  for  the 
printing  of  wallpaper,  cloth,  oilcloth  and  many  other  items.  These 
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high  speed,  Intaglio,  rotary  presses  are  capable  of  printing  ten 
thousand  impreselons  an  hour  and  are  seldom  used  for  runs  less 
than  fifty  thousand  copies. 

MOUNTING  AND  FRAMING  A PRINT 

The  appearance  of  any  print  is  improved  by  mounting.  A 
print  should  not  be  folded  under  any  circumstances.  When  looking 
at  prints,  they  should  not  be  touched  with  the  hands  as  dust  will 
collect  on  any  moisture  left  by  the  fingers.  Pens  or  pencils 
should  never  be  used  as  pointers  because  they  may  contact  the  sur- 
face of  the  print  and  mar  it. 

Prints  may  be  mounted  in  folders  made  from  either  paper 
or  cardboard.  A window  is  cut  in  the  portfolio  slightly  smaller 
than  the  overall  dimensions  of  the  print,  thus  holding  it  securely 
in  place.  For  additional  protection,  a piece  of  glass  or  cello- 
phane may  be  used  to  cover  the  copy.  Standard  portfolio  sizes  are 
14  x IS  or  14  1/4  x 19  1/4  inches  and  they  should  be  folded  as  il- 
lustrated in  figure  62,  page  124. 

Labeling  Prints.  As  many  copies  of  a single  print  may 
be  made  as  the  plate  will  permit.  The  number  of  copies  may  also 
be  limited  and  the  plate  destroyed  after  this  number  has  been 
reached.  Prints  usually  have  a fraction  immediately  after  their 
title  in  which  the  denominator  indicates  the  number  of  copies  made 
and  the  numerator  indicates  the  number  of  the  Individual  print. 

For  instance,  the  fraction  33/50  on  a print  would  indicate  the 
particular  copy  to  be  the  thirty-third  one  in  a.n  edition  totaling 
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1 Prints  may  be  mounted  on  paper,  in  portfolios  or  in 
folders.  The  paper  for  mounting  should  be  white  cover 
paper  or  other  suitable  white  paper.  When  framed,  the 
print  should  be  under  the  paper  at  all  four  edges  and  should 
have  a sheet  of  celophane  or  glass  over  it.  Standard  sizes 
for  exhibition  purposes  are  14  x 18  inches  and  14  1/4  x 19 
inches. 


A particular  edition  may  be  limited  by  the  nature  of  the 
block,  stone,  plate  or  the  desire  of  the  author.  When 
the  number  of  prints  is  to  be  limited  the  original  is 
usually  destroyed  to  make  sure  the  edition  will  not  be  add- 
ed to  at  a later  date.  The  maker  generally  indicates  the 
number  to  be  printed  by  the  denominator  of  a fraction  and  the 
number  of  the  particular  print  at  hand  within  the  edition  by 
the  numerator.  The  symbol  23/50  means  that  the  print  is  the 
twenty-third  in  an  edition  totaling  fifty  copies. 


3 The  title  is  written  on  the  left  of 
the  margin  under  the  print  and  the 
maker's  signature  is  written  on  the 
right  under  the  print.  Pencil  is  used 
for  both  the  title  and  the  signature. 


A portfolio  is  cut  to  standard  size 
and  folded.  A window  is  cut  out  on 
the  front  slightly  larger  than  the 
overall  size  of  the  print.  However  it 
must  be  large  enough  to  expose  the  tittle, 
signature  and  a pleasing  border  on  all 
four  sides.  The  print  is  placed  inside 
the  folder  under  the  window  and  pasted 
down  on  all  four  corners  by  means  of  a 
diagonal  strip  of  glued  paper. 


If  the  print  is  to  be  framed,  the 
frame  should  be  very  narrow  and  of 
a color  harmonizing  with  the  gen- 
eral tones  of  the  print.  Prints  should 
be  mounted  with  the  top  and  side  margins 
of  equal  width  and  the  bottom  margin  of 
a width  that  is  greater  than  the  others. 


Figure  62.  Mounting  and  Framing  a Print 
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fifty  copies. 

The  title  is  written  in  the  margin  directly  under  the 
lower  left-hand  corner  of  the  print.  The  fraction  telling  the  num- 
ber of  the  individual  print  and  the  total  of  the  edition  appears 
directly  after  the  title.  The  maker's  signature  appears  in  the 
margin  under  the  lower  right-hand  corner  as  illustrated  in  figure 
62.  All  of  this  information  is  written  in  pencil. 

In  case  a print  is  to  be  framed,  the  materials  used 
should  be  such  as  to  have  a harmonizing  effect.  When  framed,  the 
top  and  side  margins  should  be  the  same  while  the  bottom  margin 
should  be  slightly  larger.  Figure  62  shows  this  method  of  framing 
and  also  shows  how  the  inner  frame  under  the  glass  should  be 
beveled. 
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C I— I R R T 


PRINTING  WITH  THE  PLANOGRAPHIC 

PROCESSES 


All  forms  of  planography  are  based  on  the  principle  that 
grease  is  not  wet  by  water,  but  grease  will  hold  another  grease. 
Planography  differs  from  the  other  two  types  of  printing  discussed 
previously  in  that  no  printer's  type  or  engravings  are  used. 
Planography  is  a manner  of  printing  from  a flat  surface. 

The  lines  which  form  the  image  are  drawn  or  reproduced 
photographically  on  a stone  or  metal  plate  that  is  very  smooth. 
This  image  is  drawn  with  a special  type  of  greasy  ink.  When  ready 
to  print,  another  greasy  ink  is  used.  The  plate  is  dampened  and 
the  water  will  stick  to  that  part  that  has  not  been  drawn  upon  but 
will  be  repelled  by  the  greasy  image  lines.  In  turn,  when  the 
ink  for  the  print  is  applied,  the  water  will  repel  it  and  the 
greasy  image  lines  will  take  it.  The  ink  is  then  transferred  to 
the  paper  under  pressure. 

Planographic  processes  are  used  quite  extensively  for 
such  types  of  printing  as  bank  notes,  checks,  stock  certificates, 
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bonds  and  insurance  policies.  A more  modern  variation  called  off- 
set lithography  is  used  extensively  in  magazine  printing. 


CRAYON ST ONE  LITHOGRAPHY 

Before  starting  to  produce  a lithograph,  it  is  very  es- 
sential to  have  all  of  the  materail  near  at  hand.  A list  would 
include  the  following: 

Lithographic  stones 
Litho  crayons 
Abrasives 

Sea  sand  (for  rough  grinding) 

Quartz  (for  final  grinding) 

Pumice  powder  (for  polishing) 

Nitric  acid 
Gum  arabic  crystals 
Pumice  sticks 
Sponges 

Lithographic  inks 
Reducing  varnish 
Paper  (soft  book  stock) 

Paint  brushes  (two  2- inch  brushes) 

Lithographer's  leather  roller 

Tracing  paper 

Pencils  (hard  and  soft) 

Graining;  the  Stone.  Two  stones  are  required  for  this 
process  as  the  graining  is  actually  produced  by  rubbing  one  stone 
against  the  surface  of  the  other.  To  make  this  process  more  ef- 
fective, an  abrasive,  sea  sand,  is  dusted  on  the  first  stone  with 
a small  amount  of  water  sprinkled  over  it.  A second  stone  is  then 
rubbed  against  the  surface  of  the  first  stone  with  a circular  mo- 
tion. Whenever  the  stones  seem  to  be  adhering  to  each  other,  more 
water  is  added.  This  grinding  process  should  be  followed  by  another 
one  using  quartz  as  an  abrasive.  If  a very  smooth  surface  is 
desired,  a third  polishing  may  be  applied  by  using  pumice  stone 
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use  circular 
motion  for 
grinding; 


IThe  lithographic  stone 
is  surfaced  by  rubbing 
it  with  a smaller  stone 
and  an  abrasive  with  water. 
Sea  sand  is  used  first  and 
it  is  followed  by  pumice. 


paper  to 

protect 

stone 


3 Using  these  transferred 
lines  as  a guide,  the 
drawing  is  made  on  the 
stone  v;ith  a lithographer's 
crayon  just  as  it  is  to  ap- 
pear in  the  final  print. 


5 The  etch  is  removed  by 
means  of  a sponge  and 
clear  water.  It  is  re- 
placed with  a similar  gum 
solution  without  the  nitric 
acid  and  allowed  to  dry. 


f % A sketch  is  prepared  and 
y traced  on  tracing  paper. 

The  tracing  is  laid  face 
down  on  the  stone.  The  lines 
are  retraced  on  the  back 
which  transfers  them  to  the 
stone  in  reverse. 


4 An  etching  solution  of 
gum  arable  and  nitric 
acid  is  brushed  over  the 
stone  and  allowed  to  dry  for 
at  least  twenty-four  hours. 


GThe  crayon  image  is  re- 
moved with  a clean  soft 
cloth  dampened  with  tur- 
pentine. This  leaves  the 
crayon  grease  in  the  stone. 
The  blank  surface  is  protect- 
ed by  the  gum  solution. 


Figure  63*  Making  a Lithograph 
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* If  a lithographer's  press  is  not  available,  an  etcher's 
press  or  a printer's  proof  press  may  be  used.  If  no  other 
**  means  are  available,  a transfer  may  be  made  by  rubbing  the 
back  of  the  paper  with  a spoon. 


The  gum  solution  is  sponged 
water . 


off 


of 


the  stone  with  clean 


3 Strong  soft  paper,  preferably  hand-made,  is  dampened  and 
placed  in  stacks.  It  is  allowed  to  dry  for  twenty-four 
hours . 


4 An  ink  charged  roller 
is  passed  over  the  wet 
stone.  The  design  that 
is  drawn  on  the  stone  is  the 
only  portion  that  retains 
any  ink . 


Dampened  paper  is  placed 
over  the  stone  which  has 
been  inked.  The  paper 
is  rubbed  with  the  back  of  a 
spoon  until  a clear  impres- 
sion is  obtained. 


6 The  stone  must  be  sponged  and  inked  for  each  successive 
impression.  After  the  final  print  is  made,  the  drawing  on 
the  stone  is  protected  for  further  use  by  brushing  a quan- 
tity of  gum  solution  on  the  stone  and  allowing  it  to  dry  be- 
fore storing. 


Figure  64.  Printing  a Lithograph 
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as  the  abrasive. 


Drawing;  on  the  Stone.  The  drawing  is  first  made  on  a 
piece  of  tracing  paper  with  a piece  of  carbon  paper  under  it  to 
have  the  reverse  impression  appear  on  the  back  of  the  tracing  paper. 
The  face  of  the  drawing  is  then  covered  with  carbon  from  a soft 
lead  pencil.  The  drawing  is  then  laid  face  down  on  the  surface 
of  the  stone.  The  lines  are  then  traced  on  the  stone  with  a hard 
lead  pencil.  The  tracing  on  the  stone  will  appear  very  lightly 
after  the  tracing  paper  is  removed.  The  drawing  is  then  sketched 
on  the  stone  with  a litho  crayon  which  is  a specially  prepared 
greasy  crayon.  This  drawing  should  be  started  with  a hard  crayon 
and  completed  with  softer  crayons  where  darker  areas  are  desired. 

In  making  the  sketch  on  the  stone,  care  must  be  taken  that  the 
hand  does  not  touch  the  grained  surface  of  the  stone. 

Etching  the  Stone.  The  etch  solution  is  prepared  by 
dissolving  gum  arabic  crystals  in  water  until  a creamy  consisten- 
cy is  attained.  Enough  nitric  acid  is  added  to  make  the  solution 
foam  slightly  when  applied  to  the  stone.  The  solution  is  brushed 
on  the  stone  and  allowed  to  dry  overnight.  When  ready  to  be  used, 
the  etch  solution  is  washed  off  with  water  and  a sponge.  When 
this  is  completed,  the  stone  is  chemically  clean  with  the  image 
fixed  on  it . 

Gumming  the  Stone.  After  the  etch  solution  has  been 
thoroughly  removed  and  the  stone  allowed  to  dry,  a second  gum 
solution  of  the  same  consistency  but  without  the  acid,  is  pre- 
pared and  brushed  on  the  stone.  The  gum  penetrates  the  fine 
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pores  of  the  stone  and  protects  it  during  the  printing  process, 
and  also  prevents  the  spreading  of  the  greased  lines. 

Printing.  For  the  most  satisfactory  results,  the  black 
crayon  is  removed  from  the  stone  before  proceeding  with  the  print- 
ing. A soft,  clean  cloth  dampened  with  turpentine  can  be  used  to 
remove  the  crayon  that  remains  on  the  surface  of  the  stone.  This 
can  be  done  because  sufficient  grease  is  fixed  in  the  stone  by  the 
etch  solution.  Care  must  be  exercised  so  that  the  lines  will  not 
be  smeared  during  this  procedure. 

The  gum  on  the  surface  is  washed  off  with  a clean  sponge 
and  water,  thus  leaving  the  entire  stone  covered  with  a thin  film 
of  water.  Care  must  be  taken  so  that  the  surface  of  the  stone  is 
never  allowed  to  dry  during  the  printing  process.  The  ink  is  ap- 
plied with  a leather  lithographer’s  roller  in  the  same  manner  that 
a form  on  the  proof  press  is  inked.  The  roller  is  passed  over  the 
surface  several  times  until  the  lines  are  well  built  up.  A piece 
of  dampened  paper  is  next  placed  over  the  stone,  and  this  is  covered 
by  several  sheets  of  dry  paper  and  pressboard.  The  purpose  of  this 
added  packing  is  to  protect  the  print  paper  during  the  actual  print- 
ing process. 

In  the  event  a lithographer's  press  is  not  available  there 
are  numerous  other  methods  of  obtaining  a print.  If  the  stone  is 
less  than  type-high,  the  impression  may  be  taken  on  the  proof  press 
by  placing  cardboard  and  paper  under  the  stone  until  it  is  raised 
to  the  proper  height.  An  impression  may  also  be  made  by  running  a 
clean  rubber  roller  back  and  forth  over  the  back  of  the  paper  or 
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by  rubbing  it  with  the  convex  side  of  a tablespoon.  It  may  also 
be  rubbed  with  a bone  or  ivory  burnisher.  In  the  use  of  any  of 
these  rubbing  processes,  care  must  be  taken  not  to  destroy  the 
dampened  paper  which  will  tear  easily. 

Preserving  the  Drawing.  The  drawing  on  the  stone  can 
easily  be  preserved  for  future  prints.  This  is  done  by  brushing 
a quantity  of  the  gum  solution  on  the  surface  and  allowing  it  to 
dry  thoroughly  before  being  stored.  When  the  stone  is  again 
needed  for  printing,  it  is  easily  prepared  by  sponging  the  gum 
solution  off  with  water. 


PHOT  OLI T HOCtRAP  HY 

Printing  of  books,  magazines  and  commercial  matter  of 
all  kinds  is  now  accomplished  by  the  offset  process  which  em- 
ploys the  same  principles  described  above  but  on  a much  larger 
scale.  This  method  of  printing  has  made  great  headway  during 
recent  years  because  of  the  reduced  cost  of  longer  runs  and  the 
high  speed  of  the  offset  press.  Instead  of  making  hand  drawings 
as  in  crayonstone  lithography,  photolithographic  processes 
actually  take  a picture  of  the  material  to  be  printed  and  print 
the  photograph  on  the  stone. 

Photographing  the  Copy.  The  copy  may  be  prepared  in 
any  of  a number  of  ways.  It  may  be  hand  drawn  or  it  may  be  a 
page  of  letterpress  printing.  Regardless  of  the  method  used,  the 
copy  is  prepared  on  cardboard  exactly  as  it  is  to  appear  on  the 
finished  print.  It  is  then  photographed  and  a negative  is  made. 
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The  Stone  Plate.  The  surface  of  the  stone  is  grained 


exactly  the  same  way  as  for  crayonstone  lithography  except  that 
in  large-scale  commercial  operations,  the  surfaces  are  grained 
mechanically.  After  being  grained,  the  surface  is  sensitized,  and 
then  the  image  is  photographically  printed  on  it  and  finally  fixed 
or  etched  with  an  acid  solution  in  the  same  manner  as  for  crayon- 
stone  lithography.  The  image  is  greasy  and  will  hold  the  greasy 
ink  when  applied,  while  those  portions  of  the  stone  that  are  damp- 
ened with  water  will  not  hold  the  greasy  ink. 

Printing.  The  stone  is  then  locked  up  in  a flat-bed 
lithographic  printing  press.  Sets  of  rubber  rollers  are  used  for 
both  inking  and  distributing  water  on  the  surface  of  the  stone. 

THE  PHOTO-GELATIN  PROCESS 

The  photo-gelatin  process  is  known  by  a wide  variety  of 
names  in  different  countries  but  in  the  United  States  and  Europe, 
it  is  generally  known  as  the  collotype  process.  The  term  comes 
from  the  Greek  word  kolla  meaning  glue  or  gelatin.  The  greatest 
advantage  of  the  photo-gelatin  processes  is  that  true  photographic 
gradation  is  obtained.  The  image  is  unbroken  by  any  lines  or  dots 
as  in  other  processes. 

This  process  is  most  frequently  used  for  the  better  class 
of  reproduction  but  is  also  used  for  small  posters,  theatre  pic- 
tures and  fashion  plates. 

The  Principle  of  the  Process.  The  action  of  light  on 
gelatin  in  the  presence  of  a bichromate  is  the  basic  principle 
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used  in  all  photo-mechanical  plates.  Gelatin,  when  mixed  with  a 
quantity  of  bichromate  of  potash  or  of  ammonia,  has  the  property 
of  being  affected  by  light  after  the  water  has  been  removed.  It 
swells  in  cold  water  and  dissolves  in  hot  water  when  it  is  kept 
away  from  light,  but  becomes  hard  and  will  neither  absorb  water 
nor  dissolve  in  hot  water  after  being  exposed  to  light. 

A film  of  bichroraated  gelatin  is  flowed  on  a heavy 
glass  plate  in  layers  and  exposed  to  a photographic  negative 
which  regulates  the  amount  of  light  which  acts  on  the  gelatin; 
the  latter  becomes  thereby  a negative  reproduction  of  the  nega- 
tive. The  parts  of  the  gelatin  plate  exposed  to  the  greatest 
amount  of  light  will  be  insoluble,  will  thus  absorb  relatively 
little  water  when  the  rollers  pass  over  the  plate,  and  will  there- 
fore readily  take  ink.  Those  parts  of  the  gelatin  plate  receiving 
decreasingly  smaller  amounts  of  light  will  be  correspondingly  more 
soluble,  will  thus  absorb  correspondingly  more  water  when  the  roll' 
ers  pass  over  the  plate,  and  will  therefore  receive  decreasingly 
less  ink  for  the  presence  of  water  tends  to  prevent  ink  from  ad- 
hering to  the  gelatin  plate.  These  variations  form  the  gradations 
and  various  intensities  of  color  or  shades  on  the  plate.  The 
ink  on  the  image  is  then  transferred  to  the  paper  by  printing 
and  the  print  is  an  exact  duplicate  of  the  original  with  true 
photographic  gradation. 

Gelatin  plates  cannot  be  preserved  over  a long  period 
of  time  as  can  the  lithographic  plates  because  the  gelatin  ac- 
tually deteriorates. 
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PRODUCTION  MACHINERY 


Production  machinery  for  the  planographic  processes  is 
mostly  of  the  offset  type.  Metal  plates  are  used  in  preference  to 
stone  as  they  can  be  handled  much  easier  and  can  also  be  locked  on 
a cylinder  and  run  on  high  speed,  rotary  presses.  There  are  a wide 
variety  of  uses  of  the  planographic  presses  such  as  for  pamphlet, 
magazine,  book  and  newspaper  publication.  Most  of  the  plates  are 
prepared  entirely  by  mechanical  processes.  However,  the  processes 
are  similar  to  the  basic  processes  previously  described  in  this 
chapter. 
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c W n l=>  T E I R 


PRINTING  WITH  THE  MISCELLANEOUS 

PROCESSES 


There  are  numerous  printing  processes  which  incorporate 
various  individual  features  of  letterpress,  intaglio  and  plano- 
graphic printing,  yet  they  cannot  be  classified  in  any  one  of 
these  three  basic  types  of  printing.  These  miscellaneous  print- 
ing processes  are  widely  used  commercially  as  each  one  is  suited 

to  the  special  purpose  for  which  it  was  developed. 

* 

SILK  SCREEN  PRINTING 

Silk  screen  printing  is  done,  as  the  name  suggests,  by 
using  a piece  of  silk  cloth  that  is  tightly  stretched  over  a 
wooden  frame.  Instead  of  printing  from  type  or  a recessed  plate 
or  a smooth  surface,  the  print  is  actually  made  through  a care- 
fully prepared  stencil.  The  design  to  be  reproduced  is  cut  on  a 
specially  prepared  film  which  is  then  cemented  to  the  underside 
of  the  silk.  Silk  screen  paint  is  placed  at  one  end  of  the  frame, 
a sheet  of  the  material  to  receive  the  print  is  placed  under  the 
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frame  and  the  silk,  and  the  paint  is  then  pushed  across  the  surface 
of  the  silk.  Where  parts  of  the  film  have  been  cut  away,  the  paint 
is  forced  through  the  mesh  of  the  silk  onto  the  material  below, 
creating  the  print.  If  the  print  is  to  be  in  more  then  one  color, 
a new  stencil  must  be  cut  and  mounted  in  place  of  the  old  one.  This 
process  can  be  repeated  for  as  many  colors  as  are  to  be  used. 

The  silk  screen  process  is  rapidly  becoming  an  important 
industry  with  widespread  use.  The  Chinese  had  a process  similar 
to  this  many  years  ago  to  print  designs  on  cloth.  One  of  the  many 
advantages  of  this  process  is  that  prints  can  be  made  on  surfaces 
which  are  difficult  to  print  on  by  any  other  methods.  Some  of  the 
materials  on  which  this  process  is  used  are  cloth,  metal,  wood, 
glass,  leather,  cork  and  almost  any  other  conceivable  surface. 

Three  types  of  stencils  are  employed  as  follows:  (1)  hand- 

cut  stencils  made  from  either  special  commercially  prepared  film, 
or  lacquered  or  shellacked  paper,  (2)  stencils  prepared  by  the 
tusche  method  and  (2)  stencils  prepared  photographically  on  a sen- 
sitized screen. 

Materials . The  materials  needed  to  produce  a design  by 

the  silk  screen  method  are  as  follows: 

Medium  mesh  silk 
Adhering  liquid 
Stencil  knife 
Stencil  film 
Screen  process  paint 
Reducing  varnish 
Squeegee 

Paper  masking  tape 
Wooden  frame 
Liquid  tusche 
Removing  liquid 
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The  Silk  Screen  Frame.  The  first  stage  of  tne  process 


is  making  a frame  to  hold  the  silk.  The  frame  should  be  construct- 
ed so  that  it  will  be  two  to  three  inches  longer  and  wider  than  the 
largest  impression  that  will  be  made.  It  should  be  of  light-weight, 
well  seasoned  lumber,  with  strong  joints  at  the  corners.  The  frame 
is  then  fastened  to  a board  with  two  pairs  of  loose-pin  hinges. 

The  purpose  of  the  loose-pin  hinge  is  to  facilitate  removal  of  the 
frame  and  screen  for  washing  purposes.  To  hold  the  frame  in  the 
upright  position,  a small  brace  or  leg  can  be  attached  to  one  side 

as  illustrated  in  figure  66,  found  on  page  143. 

The  silk  should  be  so  laid  that  the  threads  are  parallel 
to  one  side  of  the  frame.  Place  a tack  in  the  center  of  one  of  the 
longer  sides  and  then  work  evenly  towards  each  corner  being  care- 
ful to  stretch  the  silk  tightly  in  the  process.  The  tacks  should 
be  placed  about  one-half  inch  apart.  The  silk  is  then  stretched 
to  the  opposite  side  and  the  same  process  repeated.  The  remaining 
two  sides  are  then  tacked  into  place.  After  the  cloth  has  been 
tacked  on  all  four  sides,  it  should  be  dampened  and  the  skrinkage 
that  will  occur  will  stretch  it  even  tighter.  To  assist  in  hold- 
ing the  silk  in  place,  the  edges  and  the  sides  of  the  frame  should 
be  coated  with  shellac. 

Preparing  the  Master  Copy.  The  master  copy  of  the  de- 
sign or  print  is  made  on  drawing  paper  or  other  suitable  heavy 
stock  the  same  size  as  the  desired  prints.  If  more  than  one  color 

is  to  be  used,  the  stencil  is  much  easier  to  cut  if  each  color  is 

clearly  outlined  on  the  master  drawing. 
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SILK  SCREEN  - FILM  METHOD 


The  film  method  is  perhaps  the  easiest  of  the  three  meth- 
ods of  silk  screen  printing.  The  film  is  prepared  commercially  and 
consists  of  a thin  transparent  material  attached  to  a translucent 
base  paper.  It  can  be  purchased  at  nearly  all  artist  supply  houses. 
A piece  of  film  large  enough  to  cover  the  design  is  placed  over  the 
original  drawing  with  the  film  or  shiny  side  up.  It  should  be  fas- 
tened in  place  with  either  thumbtacks  or  tape.  All  parts  of  the 
drawing  that  are  to  print  are  cut  out  of  the  film  with  a sharp  sten- 
cil knife.  Care  nust  be  taken  to  cut  only  through  the  film  and  not 
the  backing  paper.  A little  practice  is  usually  sufficient  to  de- 
velop the  right  touch  so  as  not  to  destroy  the  backing.  As  a com- 
plete area  is  outlined  with  the  knife,  the  film  covering  that  part 
of  the  design  is  carefully  lifted  and  stripped  from  the  backing. 

Attaching  the  Stencil  to  the  Screen.  When  completely  cut, 
the  stencil,  backing  paper  and  all,  is  placed  film  side  up  under 
the  screen.  It  should  be  placed  so  that  the  design  will  be  centered 
in  the  frsme.  Either  a magazine  or  a small  pad  of  scrap  paper  is 
placed  under  the  film  and  backing  to  force  close  contact  between 
the  film  and  the  silk. 

A small  cloth  should  be  saturated  with  commercially  pre- 
pared adhering  liquid  and  rubbed  quickly  over  a small  area  of  the 
silk  covering  the  film.  A large  soft  cloth  is  then  wiped  over  this 
portion  to  absorb  any  excess  liquid,  as  too  much  fluid  will  spoil 
the  film.  A darkening  of  the  film  usually  indicates  that  it  has 
adhered  to  the  screen.  The  entire  surface  of  the  film  should  be 
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gone  over  in  the  same  manner  until  it  is  entirely  adhered  to  the 
silk.  The  stencil  should  be  allowed  to  dry  for  about  fifteen 
minutes  and  then  a corner  of  the  base  or  backing  paper  can  be 
raised  to  detach  it  from  the  film.  If  the  film  is  raised  from 
the  silk  at  any  point  it  must  be  replaced  and  additional  ad- 
hering liquid  applied  until  it  is  firmly  fastened.  The  open 
spaces  around  the  stencil  are  blocked  out  with  masking  tape  as 
illustrated  in  figure  65,  page  142.  The  purpose  of  applying  this 
tape  is  to  prevent  any  unnecessary  parts  from  printing.  Tape  is 
also  placed  on  the  inside  of  the  screen  around  the  edges  of  the 
silk  to  prevent  ink  from  working  under  the  frame. 

Printing.  The  paint  used  for  silk  screen  work  is  a 
specially  prepared  one  and  may  be  purchased  at  any  artist  supply 
house.  To  insure  the  best  results,  the  paint  should  be  about 
the  consistancy  of  thick  cream.  Before  starting  to  print,  card- 
board register  guides  should  be  fastened  to  the  base  under  the 
frame.  These  guides  should  be  so  placed  that  the  paper,  when 
placed  against  them,  is  in  the  correct  position  to  receive  the 
impression.  The  paint  is  then  poured  on  the  screen  at  one  end 
as  illustrated  in  figure  66,  page  143.  It  is  then  pulled  across 
the  screen  with  an  even  pressured  stroke  of  the  squeegee.  The 
squeegee  consists  of  a hard  piece  of  rubber  mounted  in  the  edge  of 
a piece  of  wood  the  width  of  the  inside  of  the  frame.  The  action 
of  the  squeegee  against  the  silk  forces  the  paint  through  the  open 
part  of  the  stencil  onto  the  paper  making  the  impression.  It  is 
very  important  to  remember  to  pull  the  squeegee  with  a firm  even 
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pressure  so  as  to  get  an  even  distribution  of  paint  on  the  paper. 
This  operation  is  repeated  until  the  required  amount  of  impressions 
have  been  made.  If  the  job  is  in  more  than  one  color,  a new  sten- 
cil will  have  to  be  placed  on  the  screen  for  each  additional  color. 
In  multi-color  work,  care  must  be  taken  to  be  sure  that  the  regis- 
ter for  each  different  color  is  correct. 

Gleaning  the  Screen.  The  silk  can  be  used  over  and  over 
again  if  properly  taken  care  of.  It  is  necessary  to  clean  the  silk 
and  the  frame  as  soon  as  possible  after  the  job  has  been  completed. 
To  remove  the  film,  special  film  remover  or  lacquer  thinner  is  ap- 
plied to  the  top  side  of  the  silk  with  a brush  or  cloth.  It  should 
be  allowed  to  stand  for  a few  minutes  and  then  it  will  be  possible 
to  peel  off  the  greater  part  of  the  film.  For  the  few  small  areas 
that  will  stick  to  the  screen,  it  will  be  necessary  to  apply  more 
remover  and  rub  them  with  a cloth  until  they  dissolve.  Finally  the 
silk  should  be  cleaned  with  the  same  liquid  to  remove  any  paint 
that  might  still  remain.  The  silk  may  be  cleaned  by  rubbing  it 
briskly  between  two  wads  of  dampened  cloth.  It  should  then  be 
thoroughly  rinsed  with  water  and  allowed  to  dry  before  being  used 
again . 


SILK  SCREEN  - LACQUERED  PAPER  METHOD 

In  case  the  commercially  prepared  film  is  not  available, 
the  stencil  may  be  prepared  by  using  lacquered  paper.  A thin  sheet 
of  tracing  paper  is  coated  with  two  coats  of  lacquer.  The  original 
drawing,  made  on  heavy  drawing  paper,  is  then  covered  with  rubber 
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3 Fasten  the  film  over  the 
drawing  with  thumbtacks. 
Out  the  pattern  through 
the  film  with  a stencil  knife 
being  careful  to  cut  only  the 
film,  and  not  the  backing  ma- 
terial. Remove  the  cut  out 
portions  of  the  film. 


the  silk  evenly.  The  tacks 
should  be  placed  about  one- 
half  an  inch  apart.  Tack 
one  side  in  place,  and  then 
tack  the  opposite  side. 


width  of  squeegee 


masking 

tape 


4 Place  the  film  under  the  silk,  right  side  up.  Place 
several  newspapers  under  the  film,  Sponge  a small  area 
of  the  silk  lightly  with  the  adhering  fluid  until  dark 
areas  appear,  which  show  that  the  film  has  softened.  Use 
a dry  cloth  to  press  the  film  into  the  screen  until  it  is 
secured.  When  all  parts  of  the  film  are  securely  attached 
the  backing  paper  is  carefully  stripped  off.  Masking  tape 
is  placed  around  the  silk  on  the  inner  side  of  the  screen. 


Figure  65.  Making  a Silk  Screen 
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IAn  impression  is  care- 
fully registered  under 
the  stencil  and  guides 
are  glued  to  the  board  in 
appropriate  positions. 

position  of  card  to  be  printed 

cardboard  guides 


2 A card  is  inserted  under 
the  screen  against  the 
guides.  The  silk  screen 
paint  is  then  poured  along 
one  edge  of  the  stencil. 


silk 
screen 
paint 


The  squeegee  is  placed 
squarely  on  the  screen 
above  the  paint.  It  is 
then  drawn  firmly  to  the 
other  end  of  the  frame  and 
the  paint  passes  through 
the  open  part  of  the  sten- 
cil. The  squeegee  carries 
surplus  paint  to  the  other 
end  for  the  next  print. 


4 The  printed  cards  are  spread  out  to  dry.  They  must  be 
placed  in  such  a manner  that  they  will  not  contact  each 
other. 


5 A second  or  third  color  may  be  used  for  different  parts 
of  the  print,  but  each  color  requires  a separate  sten- 
cil. The  additional  stencils  must  be  carefully  cut  and 
the  register  with  the  previous  impressions  must  be  perfect 
in  order  to  have  a satisfactory  job  on  the  final  prints. 


Figure  66.  Printing  a Silk  Screen 
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cement.  The  lacquer-coated  paper  is  then  placed  over  the  drawing, 
lacquer  side  up.  It  is  smoothed  out  and  while  this  is  done,  the 
cement  will  hold  the  lacquered  paper  in  place.  The  design  is  cut 
through  the  lacquered  paper.  The  parts  that  are  to  show  in  color 
are  again  removed,  while  the  parts  that  are  not  to  print  are  left 
in  place.  The  screen  is  placed  over  the  lacquered  paper.  The 
stencil  is  attached  to  the  silk  by  wiping  over  the  silk  with  a 
soft  cloth  moistened  with  lacquer  thinner.  This  will  soften  the 
lacquer  and  cause  the  stencil  to  adhere  to  the  silk.  Care  should 
be  taken  not  to  apply  too  much  thinner  or  the  lacquer  will  not 
stick  to  the  screen.  After  being  wiped  with  the  thinner,  the 
silk  should  be  wiped  with  a dry  cloth  to  remove  any  excess  thinner. 
It  should  then  be  allowed  to  dry.  After  the  stencil  has  been  at- 
tached to  the  screen,  the  original  drawing  is  stripped  off  and 
the  rubber  cement  removed  by  rubbing.  In  order  to  secure  a clear 
print,  the  mesh  of  the  silk  must  be  cleaned  with  either  benzine 
or  naptha.  Cnee  the  stencil  is  applied  to  the  screen,  the  rest  of 
the  process  is  identical  to  the  film  method.  This  method  of 
making  a silk  screen  is  not  quite  as  convenient  as  the  film  method 
but  the  results  obtained  are  every  bit  as  good. 

SILK  SCREEN  - SHELLACKED  PAPER  METHOD 
The  paper  cut  stencil  may  be  coated  with  two  coats  of 
orange  shellac,  the  design  cut  out  and  the  stencil  placed  shellac 
side  up  against  the  screen.  The  stencil  is  attached  to  the  silk 
by  the  use  of  a warm  iron  passing  over  the  silk  on  the  inside  of 
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the  screen.  The  iron  should  be  just  warm  enough  to  heat  the  shellac 
and  cause  the  stencil  to  adhere  to  the  silk.  A good  plan  is  to 
place  a single  thickness  of  newspaper  over  the  screen  to  iron  on. 

The  iron  should  be  lifted  often  so  as  not  to  get  the  shellac  too 
warm  and  consequently  ruin  the  stencil.  Once  the  stencil  is  attached 
to  the  screen,  the  silk  must  be  cleaned  in  the  same  manner  as  the 
lacquered  paper  and  then  the  printing  process  will  be  identical  with 
the  film  method.  The  results  obtained  by  the  shellacked  paper 
method  are  in  no  way  inferior  to  those  obtained  by  the  film  method 
described  earlier  in  this  unit. 

SILK  SCREEN  - T US CHE  METHOD 

Designs  may  be  applied  to  the  screen  by  the  use  of  liquid 
tusche.  The  screen  is  placed  over  the  original  drawing,  and  the 
tusche  is  painted  onto  the  screen  at  all  places  where  an  impression 
is  desired. 

Tusche  is  no  longer  water  soluble  after  it  is  dry.  After 
sufficient  time  has  elapsed  for  the  tusche  to  dry,  fish  glue,  thin- 
ned with  water,  is  brushed  over  the  entire  screen  on  tne  inside. 

This  is  allowed  to  dry  and  a second  coat  is  then  applied.  Y/hen  the 
second  coat  is  dry,  the  tusche  is  washed  out  of  the  screen  by  rub- 
bing both  sides  of  the  silk  with  soft  cloth  soaked  in  turpentine. 

The  dissolving  tusche,  soluble  in  turpentine,  carries  away  the  glue 
leaving  the  screen  open  where  the  tusche  was  applied  originally. 

The  printing  process  is  the  same  as  for  the  film  method. 
This  process  is  much  more  tedious  than  any  of  the  others  but  the 
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results  are  still  as  satisfactory  as  any  other  methods.  One 
disadvantage  of  this  system  is  that  the  person  applying  the 
tusche  must  have  a very  steady  hand  with  a brush  or  the  impres- 
sions will  have  a ragged  edge. 

SILK  SCREEN  - DIRECT  PHOTOGRAPHIC  METHOD 

Another  method  of  preparing  the  screen  is  by  photogra- 
phy. Usually  this  method  is  used  for  designs  which  are  too  in- 
tricate to  be  produced  on  a paper  or  film  stencil.  Detailed 
pen  and  ink  sketches,  half-tones  and  other  more  complicated  draw- 
ings can  easily  be  reproduced  on  the  sensitized  screen. 

The  screen  for  the  photographic  method  is  coated  with 
a bichromated  solution  of  glue  or  gelatin.  This  coating  is  al- 
lowed to  dry  and  the  drawing  is  placed  against  the  sensitized 
silk.  The  drawing  and  the  sensitized  silk  are  placed  in  con- 
tact with  each  other  and  exposed  to  a strong  light.  The  amount  of 
exposure  depends  upon  the  solution  used  and  the  intensity  of  the 
light.  After  the  exposure  has  been  completed,  the  screen  is  placed 
in  warm  water  where  the  parts  to  be  printed  will  dissolve  as  a re- 
sult of  the  chemical  action.  It  is  important  to  keep  the  screen 
in  subdued  light  until  the  process  has  been  completed.  Enlarged 
or  reduced  prints  may  be  made  in  the  same  manner. 

DUPLICATING 

There  are  two  common  methods  of  duplicating  ordinarily 
used,  the  stencil  process  and  the  gelatin  process. 
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The  Stencil  Process.  The  stencil  process  is  probably 


the  most  widely  used  duplicating  process  in  use  today.  Stencil 
duplicators  are  found  in  nearly  all  schools,  churches  and  offices 
for  letters,  announcements,  programs  and  similar  material.  These 
publications  can  be  turned  out  in  a minimum  of  time,  at  very  low 
cost  and  the  personnel  operating  the  machine  can  learn  the  entire 
process  in  a very  short  time.  There  are  many  makes  and  models  of 
duplicating  machines  on  the  market  today  and  each  make  operates 
in  a little  different  manner.  However,  the  principle  is  nearly 
identical  in  all  of  them  and  the  general  method  of  operation  will 
be  explained  in  the  following  paragraphs. 

The  Stencil.  A stencil,  consisting  of  a fibrous  tissue 
sheet  coated  with  a plyable,  waterproof  composition,  is  the  actual 
duplicating  medium.  This  sheet  is  mounted  on  a tough  but  plyable 
backing.  G-radations  are  printed  on  the  stencil  across  the  top 
and  down  the  side  to  indicate  typewriter  character  spaces.  These 
can  be  used  for  centering  jobs  on  the  stencil  if  it  is  to  be  type- 
written. 

To  make  the  stencil,  it  is  necessary  to  push  aside  the 
coating,  leaving  only  the  fibrous  tissue  through  which  the  ink 
passes  in  the  duplicating  process.  This  process  is  usually  ac- 
complished by  either  a typewriter  or  a pointed  pencil-like  instru- 
ment called  a stylus.  If  the  stencil  is  to  be  typed,  a soft 
cushion  sheet  is  inserted  between  the  stencil  and  the  backing,  and 
then  all  three  sheets  are  placed  in  the  typewriter.  Before  using 
the  typewriter,  the  keys  must  be  thoroughly  cleaned  so  as  to  cut 
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a sharp  impression.  It  is  also  necessary  to  either  remove  or 
disengage  the  ribbon.  In  case  a mistake  is  made,  it  can  easily  be 
covered  with  correction  fluid  and  rectified  by  typing  over  the 
fluid  when  it  has  dried.  Illustrations  or  freehand  lettering 
may  be  placed  on  the  stencil  by  use  of  the  stylus.  The  stencil 
is  semi-transparent  and  a master  drawing  can  be  placed  directly 
under  it  ana  drawn  with  the  stylus  right  on  the  stencil. 

The  Duplicating  Operation.  When  completley  cut,  the 
stencil  must  be  carefully  placed  on  the  cylinder  of  the  dupli- 
cator. A clamp  at  the  front  of  the  machine  is  released  and  the 
head  of  the  stencil  is  placed  over  a series  of  three  hooks  that 
are  so  located  to  hold  it  in  place.  The  face  of  the  stencil  is 
placed  against  the  cylinder  so  it  will  print  in  the  right  di- 
rection. When  the  clamp  is  fastened,  the  backing  is  torn  off 
and  the  stencil  is  slowly  laid  over  the  cylinder.  Care  must  be 
exercised  in  this  process  to  smooth  out  any  wrinkles  that  may 
occur.  They  are  smoothed  out  with  the  fingers  by  placing  them 
on  the  edge  of  the  stencil  and  gently  pulling  towards  the  edge 
of  the  cylinder.  Too  much  force  will  tear  the  stencil.  When 
all  the  wrinkles  are  removed,  the  second  clamp  at  the  foot  of 
the  stencil  is  pressed  into  place  and  it  is  ready  for  the  run. 

The  paper  to  receive  the  impression  is  placed  on  the 
feed  table  and  the  feed  mechanism,  if  any  is  attached,  should 
then  be  adjusted.  A test  sheet  should  be  run  through  to  see 
that  the  margins  are  properly  spaced.  If  not,  they  can  be  ad- 
justed by  either  resetting  the  cylinder  or  turning  the  side 
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margin  adjusting  screw  until  the  desired  location  of  the  margins 
on  the  finished  sheet  is  obtained. 

Ink  is  placed  on  the  inside  of  the  cylinder.  The  ink  is 
forced  through  the  cylinder  into  the  ink  pad  on  the  outside  and 
thus  through  the  open  parts  of  the  stencil.  Care  must  be  taken  that 
not  too  much  ink  is  placed  in  the  cylinder  or  the  pad  will  become 
saturated  resulting  in  smudgy  impressions. 

The  same  stencil  can  be  used  for  thousands  of  impressions 
and  can  easily  be  saved  for  future  use,  if  such  is  desired.  When 
the  run  is  completed,  the  stencil  is  removed,  and  the  ink  pad  is 
covered  with  oiled  paper  to  keep  it  from  drying  out. 

THE  GELATIN  PROCESS 

The  gelatin  process  is  commonly  known  as  either  the  ditto 
or  hectograph  process.  There  are  again  many  variations,  but  the 
principle  is  the  same  regardless  of  the  individual  variations.  The 
copy  is  either  typed,  written  or  drawn  on  a sized  paper  with  a 
special  ribbon  or  ink.  The  gelatin  plate  is  washed  with  a wet 
sponge  and  the  copy  is  placed  face  downward  on  the  dampened  surface 
of  the  gelatin.  The  back  of  the  copy  is  rubbed  slightly  to  trans- 
fer it  to  the  gelatin  pad,  and  it  is  then  removed.  The  printing  is 
done  by  placing  clean  sheets  on  the  gelatin  pad  and  either  going 
over  them  with  a roller,  or  simply  rubbing  them  with  the  hand  until 
the  impression  offsets  onto  the  paper.  The  process  is  repeated 
until  the  run  is  completed.  The  pad  should  be  washed  so  as  to  be 
thoroughly  clean  when  it  is  to  be  used  in  the  future.  The  main 
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disadvantage  of  this  system  is  the  limit  to  the  number  of  impres- 
sions possible.  The  copies  will  continue  to  get  lighter  and  will 
gradually  fade  out  after  about  fifty  impressions. 
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CI-lfiPTEIR 


RELIEF  CUTS  FOR  LETTERPRESS 

PRINTING 


Relief  cuts  for  letterpress  printing  are  made  from  a 
wide  variety  of  different  materials  with  metal,  wood  and  linoleum 
being  used  most  frequently.  The  various  processes  for  making 
these  different  types  of  plates  fall  into  three  general  classi- 
fications as  follows:  (1)  the  autographic  processes,  (2)  the 

mechanical  processes  and  (3)  the  various  photo- engraving  processes. 

The  autographic  processes,  withvhich  this  section  is 
primarily  concerned,  consists  of  those  processes  that  are  accom- 
plished with  hand  tools  of  various  types.  The  different  methods 
and  procedures  used  in  making  these  blocks  in  both  linoleum  and 
wood  will  be  discussed  in  detail. 

The  mechanical  processes  are  used  to  make  duplicates  of 
either  illustrations  of  type  that  has  already  been  set  up.  Most 
of  the  equipment  for  this  work  is  highly  specialized  as  well  as 
expensive  and  the  treatment  in  this  unit  will  be  little  more  than 
a familiarization  with  the  general  procedures  involved. 


As  the  name  implies,  the  photo- engraving  processes  em- 
ploy various  photographic  processes  for  reproduction  on  either 
copper  or  zinc  plates.  The  material  necessary  for  this  type  of 
work  is  highly  specialized  and  the  treatment  in  this  unit  will  be 
of  a general  nature  rather  than  a detailed  step-by-step  discussion. 


LINOLEUM  BLOCK  PRINTING 

Linoleum  or  similar  compositions  represent  a rather  new 
development  in  the  field  of  relief  cuts.  The  general  effect  that 
can  be  achieved  is  similar  to  that  of  wood-block  prints,  although 

each  has  certain  distinct  qualities  of  its 
own.  The  main  advantage  of  using  linoleum 
is  the  ease  with  which  it  can  be  worked  in 
comparison  to  either  a woodcut  or  a wood 
engraving. 

If  the  linoleum  block  is  to  be 
printed  on  a printing  press,  it  must  be 
mounted  type-high  on  wooden  blocks.  It 
may  also  be  printed  by  hand  by  rubbing 
with  a burnishing  tool  of  some  sort,  or  it  can  be  printed  in  a 
linoleum  block  press  as  illustrated  in  figure  67. 

Battleship  linoleum  in  thicknesses  ranging  from  one- 
eighth  to  one-quarter  of  an  inch  is  most  commonly  used.  Rough- 
surfaced linoleum  should  first  be  sanded  with  smooth  sandpaper 
unless  the  rough  texture  of  the  finish  is  wanted  in  the  print. 

The  harder  the  surface  of  the  linoleum,  the  more  detail  can  be 
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Figure  67.  Linoleum 
Block  Press 


cut  into  the  block,  but  the  harder  surface  will  also  require  more 
skill  and  technique  to  be  handled  successfully.  The  hard  linoleum 
will  stand  up  under  many  more  impressions  than  will  the  softer 
varieties . 

Linoleum  Block  Tools.  The  tools  necessary  for  linoleum 
bloc.*  cutting  may  be  very  inexpensively  purchased.  All  that  is 
necessary  is  a series  of  gouges  from  one  sixty-fourth  to  three- 
eighths  of  an  inch,  a small  scrive  which  is  a v-shaped  tool,  a 
parting  tool  and  a thin,  sharp-pointed  knife.  There  are  several 
types  of  sets  available  on  the  market.  Some  of  them  are  made  with 
handles  attached;  others,  similar  to  pen  points,  are  furnished  in 
sets  with  one  handle.  The  tools  with  handles  attached  should  be 
comparatively  short  as  they  are  grasped  with  only  one  hand  while 
being  used.  The  tools  for  wood-block  cutting  are  much  longer  as 
it  is  necessary  to  hold  them  with  two  hands  when  they  are  being 
used.  Good  tools  &re  easily  made  from  umbrella  ribs  as  illustrated 
in  figure  68  found  on  page  154.  This  can  be  developed  into  a very 
worthwhile  project  for  the  student  to  make  in  connection  with  his 
work  in  the  field  of  Graphic  Arts,  as  it  is  something  that  can  al- 
ways be  utilized  as  a leisure  time  activity,  with  a minimum  of 
equipment  necessary. 

Tools  must  be  kept  very  sharp  in  order  to  secure  a clean 
cut  wftch  is  necessary  to  make  the  linoleum  print  clearly.  Some  of 
the  tools  are  awkward  to  sharpen  because  of  the  irregular  shape  of 
the  cutting  edges  but  sharpening  stones  of  appropriate  sizes  and 
shapes  are  made  expressly  for  this  purpose.  The  sharpening  must 
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1 Secure  ribs  from  a discarded 
umbrella.  File  or  grind  nicks 
in  the  ribs  to  aid  in  breaking 
them  into  pieces  about  four  inches 
in  length. 


Wooden  handles  may  either  be  turned  on  a lathe  or  hand 
whittled.  A hole  slightly  smaller  than  the  diameter 
of  the  umbrella  rib  is  bored  in  the  end  of  each  handle. 
The  umbrella-  rib  is  driven  into  the  hole  in  the  handle  for 
a length  of  about  one  and  one-half  inches. 


3  The  tip  of  the  umbrella  rib  is  heated  to  a cherry  red 
and  it  is  then  plunged  into  cold  water  to  harden.  The 
hardening  process  is  very  important  if  the  tool  is  to 
be  used  for  wood-blocks.  While  the  tool  is  red  hot,  the 
cutting  edge  may  be  pinched  into  a V- shape,  or  spread  out 
into  gouges  of  various  widths.  The  heating  process  may  be 
accomplished  by  either  a bunsen  burner,  a small  furnace  or 
foundry  unit  oven  or  on  a hom 


4  The  hardened  cutting  edge 
is  then  ground  into  shape 
on  an  emery  wheel.  It  is 
ground  with  an  overhanging 
top  after  which  it  is  given  a 
beveled  edge. 


5  Final  sharpening  is  accomplished  by  means  of  an  oil- 
stone. The  burr  on  the  inside  of  the  cutting  edge  is 

removed  by  rubbing  it  on  the  convex  edge  of  a slip- 
stone.  To  sharpen  the  outside  of  the  bevel,  the  oil-3tone 
is  held  in  the  hand  and  rubbed  over  the  beveled  portion  of 
the  tool  with  a circular  motion. 


Fi.-ure  68.  Making  Linoleum  and  Wood-block  Tools 
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be  accomplished  very  carefully  as  the  cutting  edges  must  be  ex- 
tremely sharp  and  also  free  from  any  burrs. 

Making  the  Drawings.  The  first  step  in  preparing  the 
linoleum  blocx  is  to  make  a drawing  of  the  image  that  is  to  be 
represented.  The  drawing  should  be  a line  drawing  and,  if  at  all 
possible,  should  be  made  directly  on  the  block  to  preserve  the  in- 
dividuality and  detail  of  the  artist's  work.  If  the  drawing  is 
to  be  transferred  to  the  block,  it  will  have  to  be  copied  on  tissue 
or  other  transparent  paper. 

Before  the  design  is  transferred,  the  block  should  be 
coated  with  a washable  white  paint.  The  purpose  of  the  white  paint 
is  to  see  the  lines  of  the  drawing  more  clearly  after  it  has  been 
transferred.  The  parts  that  are  to  print  can  then  be  gone  over 
with  a black  washable  ink  and  this  will  give  the  effect  of  the  final 
print  before  any  cutting  is  started.  If  this  method  is  used,  all 
parts  of  the  block  that  are  painted  white  will  have  to  be  cut  away. 

Transferring  the  Drawing.  It  is  possible  to  make  the 
transfer  in  one  of  several  ways  such  as  (1)  placing  a sheet  of  car- 
bon paper  between  the  drawing  and  the  block  and  tracing  onto  the 
block,  (2)  making  the  original  drawing  with  a very  soft  lead  pencil 
and  then  placing  the  drawing  face  down  upon  the  block  and  rubbing 
the  back  which  will  transfer  the  excess  soft  lead  or  graphite  to  the 
block  and  (3)  covering  the  back  of  the  transfer  tissue  with  a col- 
ored chalk  dust  and  then  tracing  the  design  onto  the  block. 

Regardless  of  which  of  the  above  procedures  is  employed, 
the  drawing  should  be  made  on  an  extra  large  sheet  of  paper.  The 
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parts  of  the  paper  extending  over  the  edges  of  the  block  are 
folded  back  and  taped  or  thumbtacked  in  place  to  prevent  the  draw- 
ing from  slipping  out  of  position  while  being  traced.  After  the 
entire  drawing  is  traced,  the  sheet  is  removed  and  the  lines  are 
then  carefully  redrawn  with  ink  to  make  them  stand  out  more  clear- 
ly. If  either  the  first  or  third  method  suggested  on  the  previous 
page  is  used,  any  lettering  to  appear  on  the  block  will  have  to  be 
reversed  on  the  original  drawing  or  else  it  will  print  in  reverse. 
The  use  of  the  second  method  does  not  require  any  part  of  the  or- 
iginal drawing  to  be  reversed. 

Cutting  the  Block.  When  the  block  is  ready  to  be  cut, 
it  should  be  clamped  to  the  table  or  else  placed  in  some  other 
protective  jig  so  as  not  to  slide  around  under  the  pressure  of  the 
cutting  tools.  The  cutting  process  will  be  greatly  facilitated  if 

the  linoleum  is  heated  as 
this  will  make  it  much  more 
plyable  and  easy  to  work  with. 
The  tool  is  held  in  one  hand 
and  the  other  hand  should 
never  be  placed  in  the  direct 
path  of  the  cut.  The  actual 
cuts  should  not  take  the  form 
of  vertical  cuts  straight  into  the  block.  Instead  of  being  made 
vertically,  the  cuts  should  slope.  Vertical  cuts  make  the  block 
weak  and  the  detail  is  likely  to  be  crushed  in  the  printing  process, 
whereas  cuts  that  slope  insure  a more  durable  block.  Figure  69 


Figure  69.  Correct  and  Incorrect 
Cutting  of  Shoulders 
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illustrates  the  correct  and  incorrect  types  of  cuts. 

The  actual  cutting  of  a block  is  not  at  all  difficult  but 
experience  is  again  necessary  before  the  more  advanced  phases  should 
be  attempted.  Before  attempting  special  effects,  the  beginner  will 
do  well  to  study  examples  of  good  prints  and  learn  how  the  various 
effects  are  obtained.  It  is  also  suggested  that  the  beginner  first 
make  silouette  blocks,  and,  after  mastering  the  cutting  technique, 
then  continue  the  wore  with  line  blocks  and  finally  attempt  the 
various  tone  effects. 

Printing  the  Linoleum  Block.  Two  types  of  ink  are  avail- 
able for  printing  linoleum  blocks.  One  is  regular  printing  ink  and 
the  other  is  special  water-soluble  linoleum  ink.  Either  type  is 
satisfactory  and  both  are  available  in  black,  white  and  a wide  va- 
riety of  colors. 

The  ink  is  applied  to  the  block  with  the  same  type  brayer 
that  was  previously  described  for  use  with  the  proof  press  and  is 
illustrated  in  figure  28,  page  49.  For  good  prints  the  linoleum 
needs  a heavy  coating  of  ink  and  it  is  best  to  roll  the  brayer  from 
top  to  bottom  and  side  to  side  several  times.  This  will  give  a 
heavy  coating  of  ink  and  also  insure  even  distribution. 

The  actual  print  may  be  made  in  the  linoleum  press  which 
is  illustrated  in  figure  67,  page  152.  If  the  block  has  been  pre- 
viously mounted  on  wood  so  as  to  be  type-high,  it  may  be  locked  up 
and  printed  on  a regular  printing  press.  It  is  also  possible  to 
make  good  prints  by  using  an  ordinary  washing  machine  wringer. 

When  using  a wringer,  one  set  of  the  tension  screws  should  be 
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loosened  to  allow  the  unmounted  linoleum  to  pass  between  the 
rollers.  Prints  can  also  be  made  by  placing  the  paper  on  the 
inked  surface  and  rubbing  the  back  of  the  paper  with  a burnisher 
of  some  sort.  Either  the  back  of  a spoon  or  a toothbrush  handle 
will  make  a suitable  burnisher  which  can  be  used  for  makinc;  prints 
when  no  other  means  are  available.  It  is  also  quite  possible  to 
apply  a little  ingenuity  and  construct  a wide  variety  of  homemade 
presses  which  will  be  entirely  satisfactory. 

The  paper  to  be  used  for  the  prints  should  be  dampened 
for  at  least  twenty-four  hours  in  advance.  A more  detailed  dis- 
cussion of  this  phase  has  already  been  taken  up  in  connection  with 
the  various  intaglio  processes. 

If  it  is  desirable  to  mount  the  prints,  it  should  be 
accomplished  in  the  same  manner  described  in  figure  62  found  on 
page  124. 


WOODCUTS 

The  woodcut  and  the  wood  engraving  make  up  the  craft 
known  as  xylography.  This  craft  was  in  existence  long  before  the 
use  of  linoleum,  and  was  used  to  a great  extent  both  before  and 
during  the  days  of  the  earliest  printing. 

A woodcut  is  a print  made  from  a design  cut  in  fairly 
soft  wood,  wnich  has  been  cut  plankwise  as  illustrated  in  figure 
70.  The  woods  most  commonly  used  are  pear,  apple,  cherry,  beach 
and  sweet  gum.  The  tools  required  are  similar  to  those  described 
for  cutting  linoleum  blocks.  However,  they  must  be  sharpened 
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more  frequently  than  when  working  with  linoleum  because  of  tne  na- 
ture of  the  media  involved. 

The  open  grain  of  some  woods  is  often  utilized  as  an  in- 
tegral part  of  the  design,  especially  in  color  prints.  Whenever 
the  grain  of  the  wood  is  featured,  it  should  be  consistent  in  both 
design  and  direction  with  the  texture  of  the  surface  it  represents. 


Figure  70.  Block  and  Log  Cut  Plankwise  for  Y»roodcut 

The  design  must  be  planned  on  paper  and  then  transferred 
to  the  block  by  one  of  the  means  described  previously.  The  cutting 
process  is  also  quite  similar  to  the  linoleum  block  work  except  that 
more  pressure  is  required  when  working  with  wood.  A higher  degree 
of  skill  is  also  necessary. 

One  advantage  of  working  with  wood  is  that  it  is  possible 
to  rectify  a mistake  once  it  has  been  cut.  A dowel  of  the  same 
type  of  wood  is  prepared  and  the  portion  of  the  block  that  contains 
the  mistake  is  actually  drilled  out.  The  dowel  is  coated  with  glue 
and  forced  into  the  hole.  The  top  is  then  smoothed  off  with  sand- 
paper or  a piece  of  glass  and  the  correct  design  is  recut. 
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WOOD  ENGRAVING 


A wood  engraving  is  a print  made  from  a design  cut  in  a 
piece  of  hard  wood  with  a cross  grain.  The  wood  most  generally 
used  is  boxwood  with  an  end- grain  surface. 

The  wood  to  be  used  is  cut  into  cross  sections  about  an 
inch  in  thickness  as  illustrated  in  figure  71.  These  sections, 


Figure  71.  Block  and  Log  Cut  Across  Grain  for  Wood  Engraving 

or  wheels,  are  then  smoothed,  polished  and  marked  off  into  squares. 
These  squares  are  then  cut  and  assorted  into  groups  according  to 
texture,  closeness  of  grain  and  general  quality.  At  first  these 
blocks  were  sold  individually  and  the  wood  engraver  would  have  to 
bind  them  together  in  a crude  iron  chase  especially  designed  for 
this  purpose.  As  a result  of  this  loose  binding,  a thin  white 
line  would  often  be  left  in  the  print  where  the  blocks  were  joined 
together.  Prints  of  this  sort  are  a thing  of  the  past  with  our 
modern  wood  engravers,  as  the  blocks  are  now  bound  together  in  a 
much  more  satisfactory  manner.  More  pressure  is  also  applied  so 
as  to  force  the  blocks  so  close  together  that  the  joint  is  hidden. 
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The  wood  engraving  is  more  difficult  to  create  than  either 
the  woodcut  or  linoleum  blocks.  The  tools  are  similar  to  those  used 
for  linoleum  work  but  the  handles  are  longer  as  they  are  held  with 
two  hands  during  the  cutting  process.  Figure  72  illustrates  the 
tools  used  for  wood  engraving. 

While  wood  engraving  is  very  tedious  and  painstaking  work, 


Figure  72.  Tools  Used  for  Wood  Engraving 


it  is  possible  to  get  a very  delicate  shading  and  line  quality  that 
is  impossible  with  any  other  media.  Mistakes  may  be  corrected  by 
drilling  them  out  and  plugging  up  the  holes. 

MULT I BLOCKS  AND  COLOR  PRINTS 

The  making  of  a color  print  requires  far  more  thought  and 
skill  in  both  planning  and  execution  than  does  a single  block  print. 

It  is  advisable  first  to  design  and  make  a print  from 
two  blocks  and  follow  this  by  a design  requiring  three  blocks  and 
then  by  one  using  four  blocks.  It  is  seldom  necessary  to  use  more 
than  four  blocks  to  obtain  color  prints,  but  there  is  really  no 
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limit  to  the  number  of  blocks  that  may  be  used. 

Making  Prints  using  Three  Blocks.  To  make  a print  using 
three  blocks  or  three  different  colors,  the  first  thing  to  be  done 
is  to  prepare  a sketch  or  drawing  of  the  image  the  exact  size  of 
the  desired  print.  It  is  advisable  to  color  this  drawing  with  the 
colors  that  are  to  be  used  in  the  final  job.  Then  a careful  trac- 


IMake  a color  drawing  the 
exact  size  of  the  print. 


K j 

0 

S) 

3 Carefully  trace  outlines  of 
each  color  on  separate  blocks . 


O 


G-ouge  out  background  areas 
from  each  block. 


2 Print  the  lightest  color 
first  and  the  next  color 
on  top  of  this.  Finally 
print  the  black  or  key  block. 


Figure  73*  Multicolor  Block  Printing 


ing  of  each  color  is  transferred  to  the  individual  blocks.  When 
transferring  the  drawing,  the  original  paper  must  be  located  in  ex- 
actly the  same  position  on  each  block  to  insure  perfect  register 
when  printing.  After  the  drawing  has  been  transferred,  the  back- 
round  or  the  part  that  is  not  to  print  is  removed.  The  key  block 
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is  cut  first,  containing  enough  outline  to  guide  the  placing  of  the 
other  blocks.  Each  block  must  be  of  the  same  size  as  the  Key  and 
must  register  with  it  so  the  final  print  will  be  satisfactory. 

’/hen  all  of  the  blocks  are  cut,  the  different  blocks  are  printed 
one  at  a time,  starting  with  the  lightest  color  first  and  ending 
up  with  the  key  block.  This  process  is  illustrated  in  figure  7 3* 
When  printing  from  more  than  one  block,  the  paper  must 
be  properly  positioned  for 
each  impression  or  else 
the  register  will  not  be 
perfect.  Figure  74  illus- 
trates a jig  that  can  very 
easily  be  constructed  so 
as  to  insure  perfect  reg- 
ister, provided  the  draw- 
ings have  been  placed  on 
the  block  in  the  proper  manner.  The  jig  is  constructed  from  a 
medium  size  drawing  board.  Two  strips  of  linoleum  or  other  mater- 
ial the  same  height  as  the  block  to  be  used  are  fastened  on  the 
left  side  and  bottom  of  the  board.  The  print  paper  is  cut  about 
one-half  inch  oversize  to  provide  for  a fold  that  is  to  be  used 
as  a hinge.  The  hinge  is  fastened  to  one  of  the  strips  with 
thumbtacks  and  the  rest  of  the  paper  can  be  placed  over  the  block, 
which  should  have  been  snugly  positioned  in  the  right-angle  form. 
The  print  paper  can  be  lifted  during  the  impression  to  check  the 
progress  or  it  can  be  replaced  with  different  blocks  and  always 


Figure  74.  Jig  Used  to  Insure  Per- 
fect Register 
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be  in  the  exact  same  position.  After  the  print  is  dry,  it  is 
trimmed  down  to  the  desired  size. 

This  jig  can  also  be  used  advantageously  for  making 
the  tracing  on  the  blocks  to  be  certain  that  the  register  will 
be  correct. 

Other  Color  Effects.  The  block  printing  procedure  il- 
lustrated in  figure  73,  page  162,  could  also  be  accomplished  with 
two  blocks  by  cutting  both  the  red  portion  and  the  green  portion 
on  the  same  block.  When  ready  to  print,  each  section  would  be 
inked  separately  and  both  colors  would  be  printed  with  a single 
impression.  This  technique  can  only  be  accomplished  when  the  two 
colors  are  sufficiently  far  removed  from  each  other  to  make  it 
possible  to  ink  them  separately. 

In  a two-color  print,  the  color  of  the  paper  may  be  in- 
jected as  a third  color  by  cutting  a similar  shape  from  the  same 
part  of  the  design  on  both  blocks.  The  result  will  be  that  these 
removed  portions  will  not  print  any  color  whatsoever  and  the  color 
of  the  paper  will  emerge  as  the  third  color. 

With  a little  advance  planning  it  is  also  possible  to 
achieve  a four- color  effect  with  only  two  blocks.  The  drawing 
would  be  made  on  the  basis  of  one  yellow  block  and  one  blue  block. 
The  yellow  block  would  be  planned  and  cut  so  as  to  leave  yellow 
and  white.  The  blue  block  would  be  planned  to  leave  clear  blue. 

If  the  blue  would  be  overlapped  or  superimposed  on  the  yellow,  the 
effect  would  be  a green.  Wherever  the  clear  blue  would  be  desired, 
the  yellow  would  have  to  be  cut  away.  A scheme  such  as  this  would 
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1CUT  THE  BLOCK  DEEPLY 
BY  THE  USUAL  METHODS 


A BOARD  OVER  A PADDING 
OF  NEWSPAPERS 


9 9 9 ? 


India  ink  on  paper 
under  the  cloth 


pins  and  thread 
over  the  cloth 


METHODS  FOR  LAYING  OUT  ALL-OVER  PATTERNS 


use  brayer 
for  single 
color  prints 


use  a brush 
for  prints 
with  more 
then  one 
color 


INK  THE  BLOCK 


PLACE  THE  BLOCK  IN  THE 
DESIRED  PLACE  AND  APPLY 
_ PRESSURE  WITH  THE  HAND 
V OR  WITH  A MALLET 


figure  75.  Textile  Printing 
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give  a print  in  white,  yellow,  blue  and  green.  When  executing  a 
project  of  this  type,  the  lighter  color  should  always  be  printed 
first  for  the  best  results. 

Careful  analyzation  will  reveal  that  it  is  possible  to 

obtain  a maximum  of  eight  colors  from  three  blocks  using  a system 

similar  to  the  one  just  described.  For  convenience  the  three 

blocks  and  colors  will  be  referred  to  as  X,  Y and  Z. 

X will  give  its  own  color  plus 

the  color  of  the  paper,  resulting  in  2 colors 
Y will  give  its  own  color  plus 

the  color  over  X,  resulting  in  2 colors 
Z will  give  its  own  color  plus 

the  color  over  X,  resulting  in  2 colors 
Z will  give  the  color  over  Y 

plus  the  color  over  XY,  resulting  in  2 colors 

TOTAL:  8 colors 

Thus,  it  is  possible  to  obtain  an  eight  color  print  from  these 
three  blocks  with  careful  planning  and  execution. 

MECHANICALLY  MADE  PLATES 

There  are  numerous  methods  for  reproducing  mechanically 
made  plates  from  the  original.  It  is  also  possible  to  make  any 
desired  number  of  duplicate  plates.  Several  advantages  of  the 
mechanically  made  plates  are  that  they  are  much  lighter  in  weight 
and  also  much  easier  to  lock  up  as  they  are  in  one  piece. 

Stereotype  Plates.  The  basis  of  the  stereotype  process 

is  the  matrix  or  mat.  This  mat  is  made  of  unsized  paper  pulp 

* 

called  paper  mache.  The  letters,  ornaments  or  illustrations  mak- 
ing up  the  copy  are  impressed  into  this  mat  under  heavy  pressure. 
When  this  impression  is  made,  the  mat  is  moistened  so  as  to  be 
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able  to  better  receive  the  impression.  Heat  is  then  applied,  to 
the  mat  to  completely  dry  it  out.  It  is  then  placed  in  the  stereo- 
type caster  where  molten  lead  is  poured  into  the  impressions  on 
the  mat.  After  the  metal  has  cooled,  it  is  removed,  trimmed  to 
size  and  is  then  ready  for  the  press.  Stereotype  plates  can  be 
made  for  both  flat  bed  and  cylinder  presses. 

Stereotype  processes  are  not  too  expensive  and  are  usu- 
ally used  for  newspaper  work.  It  is  not  possible  to  get  very  much 
detail  with  this  process,  which  explains  why  so  many  pictures  that 
appear  in  the  newspapers  are  blurred. 

Electrotype  Plates.  Electrotype  plates  are  more  durable 
and  much  more  accurate  and  detailed  than  stereotype  plates. 

The  first  step  in  making  an  electrotype  is  to  prepare  the 
form  that  is  to  be  reproduced.  The  form  is  surrounded  on  all  four 
sides  by  type- high  bearers  that  are  made  of  lead.  The  entire  form 
and  bearers  are  then  locked  in  a heavy  chase.  A wax  impression,  un- 
der heavy  pressure,  is  made  of  the  form.  Before  this  wax  plate  is 
made,  the  entire  form  is  dusted  with  graphite  which  prevents  the 


Figure  76.  Copper  Depositing  Tank  Made  from  an  Automobile  Battery 
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wax  from  sticking.  The  wax  mold  is  then  brushed  with  a wet  graph- 
ite in  powder  form  to  make  it  a conductor  of  electricity.  The 
mold  is  then  placed  in  an  acid  bath  of  copper  sulphate  solution 
as  illustrated  in  figure  76  on  page  167.  A thin  copper  shell  is 
deposited  on  the  mold  by  the  electroplating  process.  When  a thin 
copper  shell  has  been  deposited  on  the  mold,  it  is  removed  from 
the  acid  bath  and  washed.  Hot  lye  water  is  then  poured  over  the 
mold  to  melt  the  wax  and  remove  it  from  the  copper.  The  copper 
shell,  usually  about  twelve- thousandths  of  an  inch  in  thickness, 
is  very  delicate  and  cannot  be  used  for  printing  while  in  this 
stage  of  its  preparation. 

It  is  then  thoroughly  scrubbed  and  made  chemically  clean 
after  which  the  back  is  coated  with  flux.  The  back  of  the  shell 
is  then  filled  with  molten  lead.  This  process  is  called  backing- 
up  the  shell.  It  is  then  trimmed  and  shaved  to  make  the  back  per- 
fectly flat  for  mounting.  It  may  be  mounted  on  a block  of  wood  to 
be  type-high  or  it  may  be  mounted  on  a ready  made  patent  base  of 
metal.  These  plates  can  be  curved  on  a curving  machine  for  use  on 
rotary  presses,  in  which  case  they  are  not  mounted  but  locked  di- 
rectly on  the  form  cylinder  of  the  rotary  press. 

Nickeltype  Plates.  Nickeltype  plates  are  made  by  the 
same  method  described  for  electrotypes,  except  that  nickel  instead 
of  copper  is  originally  placed  on  the  face  of  the  mold.  The  nickel 
shell  is  deposited  to  a thickness  of  one  or  two-thousandths  of  an 
inch.  The  mold  is  then  transferred  to  a copper  sulphate  solution 
and  the  remainder  of  the  shell  is  made  by  depositiong  copper  on  the 
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back  of  the  nickel.  Nickeltypes  are  more  expensive  than  copper 
electrotypes  but  they  are  much  harder  and  are  not  susceptible  to 
the  chemical  action  of  the  colored  inks. 

PHOTO  ENGRAVING 

Photo  engraving  is  a more  expensive  method  of  making  re- 
productions but  much  better  results  are  obtainable  than  by  any  of 
the  methods  discussed  up  to  this  point.  There  are  many  photograph- 
ic processes  in  use  for  this  work  today  but  the  most  common  ones 
are  those  used  for  relief  line  etchings  and  halftone  work. 

Relief  Line  Etching.  Line  etching,  or  zinc  etching  as  it 
is  commonly  called,  is  the  simplest  and  least  expensive  method  of 
making  a photo  engraved  plate.  The  subject  to  be  reproduced  by 
this  process  is  limited  to  black  and  white.  Pen  and  ink  sketches, 
printed  or  hand  lettered  words,  or  any  subject  made  up  of  solid 
lines  and  masses  can  be  reproduced  by  this  process.  Shadows  and 
shades  will  not  show  up.  The  drawings  or  original  materials  are 
usually  made  three  to  five  times  the  desired  siz.e  of  the  finished 
plate.  It  is  then  reduced  proportionately  by  the  distance  the 
camera  is  placed  from  the  original  copy.  One  of  the  advantages  of 
working  with  this  process  is  that  the  original  drawings  can  easily 
be  reduced  three  to  five  times  which  will  cause  any  line  work  to 
have  a much  better  appearance  than  if  they  were  drawn  to  the  print- 
ed size  originally.  Figure  77,  found  on  page  171  shows  a drawing 
to  be  photographed  for  the  making  of  a plate  by  this  process.  It 
will  be  photographically  reduced  to  the  desired  size. 
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After  the  photograph  is  taken,  the  negative  is  prepared 
in  the  usual  manner  but  the  printing  is  done  on  a specially  pre- 
pared sensitized  plate.  The  plate  is  exposed,  developed,  fixed 
and  washed  in  the  same  manner  as  a regular  photographic  print. 

The  plate  is  then  brushed  with  dragon's  blood,  a resinous  powder 
that  adheres  only  to  the  printed  parts  of  the  plate.  This  image 
is  then  burnt  in  by  applying  heat  to  the  plate.  The  plate  is 
then  placed  in  a bath  of  weak  nitric  acid  which  acts  on  the  un- 
protected portion.  Large  areas  to  be  removed  are  routed  out  with 
a small  hand  router  and  the  plate  is  then  ready  to  be  mounted  type- 
high  for  use  on  a printing  press. 

Halftones . The  principle  of  the  process  involved  in  mak- 
ing halftones  is  the  same  as  that  of  making  line  etchings,  with 
the  exception  that  the  negative  is  made  through  a screen.  The 
halftone  reproduces  shades  of  gray  as  well  as  the  black  and  white 
portions  of  a picture,  and  may  be  used  for  reproducing  photographs, 
paintings,  and  many  other  types  of  drawings  and  designs. 

The  halftone  screen  is  the  key  to  the  entire  process. 

It  is  made  of  two  pieces  of  plate  glass  bearing  engraved  parallel 
lines.  These  lines  are  filled  with  black  pigment  and  then  the 
plates  are  cemented  together  with  the  sets  of  lines  at  right- 
angles  to  each  other  so  as  to  form  small  squares.  Screens  are 
made  in  varying  degrees  of  fineness.  A sixty  line  screen  has  sixty 
parallel  lines  to  the  inch  each  way.  Screens  are  available  in  60, 
85,  100,  120,  133  and  150  line  combinations  for  ordinary  use.  The 
smaller  the  squares,  the  finer  the  print  will  be.  Coarse  screens 
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Figure  77.  Drawing  for  Relief  Line  Etching 
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are  used  in  newspaper  work.  Fine  screen  halftones  from  133-line 
screens  up  must  be  printed  on  coated  paper. 

The  photograph  is  taken  in  very  much  the  same  manner  as 
any  other  photo  except  that  the  image  is  photographed  through  the 
screen,  which  is  placed  in  the  camera,  just  in  front  of  the  film. 

The  light  from  the  image  passes  through  the  squares  in  the  screen 
to  the  sensitized  film,  resulting  in  the  image  on  the  finished 
negative  being  broken  up  into  many  gradations  of  fine  and  heavy 
dot  s . 

The  negative  is  then  printed  on  a polished  and  sensitized 
plate  of  copper.  This  is  followed  by  a series  of  acid  baths  which 
are  designed  to  etch  the  plate  until  the  small  dots  stand  out  in 
relief.  The  etching  process  must  be  watched  very  carefully  as  too 
much  etching  will  spoil  the  plate.  The  ability  to  make  good  etch- 
ings is  an  art  not  easily  mastered  without  much  experience.  After 
the  plate  has  been  cleaned,  trimmed  and  touched  up,  it  is  ready 
to  be  mounted  for  use  on  the  press. 

Process  Plates . Halftone  process  plates  are  made  from 
separate  negatives.  The  subject,  in  color,  is  mounted  and  photo- 
graphed four  times.  It  is  photographed  once  for  the  black  or  key 
plate  and  each  additional  photo  is  for  the  three  primary  colors, 
red,  yellow  and  blue.  Color  filters  are  used  for  making  the  color 
plates.  A different  filter  is  used  for  each  plate  and  they  serve 
the  purpose  of  cutting  off  all  colors  except  the  one  which  the  plate 
is  to  print.  The  negatives  are  developed,  printed  and  etched  on 
copper  plates  in  the  same  manner  as  for  the  normal  halftones. 
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The  different  negatives  are  not  in  color  themselves,  but  merely 
register  the  color  values  and  gradations  of  the  color  for  which 
they  are  made.  The  plates  are  then  mounted  and  printed  in  any 
order  desired,  except  that  black,  or  the  key  plate,  is  printed  last. 

This  method  of  using  four  plates  with  black  and  the  three 
primary  colors  is  known  as  four-color  process  printing.  The  range 
of  colors  produced  is  obtained  partly  by  printing  one  directly  on 
the  other  which  actually  mixes  the  colors  on  the  paper  and  partly 
by  printing  the  different  colored  dots  side  by  side,  which  mixes 
the  colors  in  the  eye  of  the  observer. 

Printing  color  plates  is  a job  that  requires  a pressman 
with  a high  degree  of  skill.  The  plates  must  be  locked  in  the 
identical  position  for  each  color  to  insure  perfect  register  which 
is  very  essential  in  this  type  of  work. 
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C M R P T C R 


PAPER  AND  THE  TECHNIQUE  OF 

PAPERMAKING 


As  discussed  in  the  first  chapter,  The  Development  of 
Man's  System  of  Recording,  the  papyrus  made  by  the  Egyptians  was 
the  forerunner  of  modern  paper.  The  papyrus  plant  was  crushed 
while  it  was  still  soft  and  plyable,  the  fibres  were  laid  cross- 
wise and  pressed  together  to  form  a thin  sneet,  and  a gum  that 
was  present  in  the  structure  of  the  plant  held  the  fibres  togetner. 

Vellum  and  parchment  served  as  suitable  mediums  for 
printing  and  writing  books  during  the  time  when  books  were  few. 
However,  the  coming  of  the  Renaissance  and  the  ensuing  revival  of 
learning  brought  with  it  such  a demand  for  books  and  other  written 
material  that  the  demand  'could  not  be  met.  One  of  the  major  draw- 
backs to  the  more  voluminous  production  of  reading  material  was 
the  lack  of  sufficient  quantities  of  paper.  The  process  of  making 
paper  from  rags  was  developed  in  Europe  during  the  twelfth  century 
and  was  a well  established  industry  by  the  time  printing  from  mov- 
able type  was  developed. 
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HANDMADE  PAPER 


The  Europeans  followed  the  oriental  method  of  using  hand 
molds  for  making  their  paper.  Hand  molds  were  also  used  in  Ameri- 
ca up  to  I860.  Since  that  time  paper  production  has  been  almost 
entirely  by  machine  methods. 

Handmade  paper  is  usually  quite  heavy  and  bulky.  The 
fibres  are  thoroughly  matted  in  all  directions  which  gives  it  a 
quality  of  equal  toughness  throughout  the  entire  sheet.  Since 
production  of  handmade  paper  is  g matter  of  producing  a single 
sheet  at  a time,  it  is  a slow  and  very  costly  process.  This  nec- 
essarily confines  or  limits  its  use  to  certain  books  of  limited 
editions  and  other  more  elaborate  types  of  work. 

Beating  the  Stock.  The  steps  in  making  paper  by  hand 
are  quite  similar  to  those  of  making  it  by  machinery  except  for 
the  various  mechanical  refinements.  Paper  may  be  made  from  a w ide 
variety  of  raw  materials  but  the  two  main  sources  gre  wood  and 
rags.  The  best  writing  papers  are  made  of  rags.  The  manufacturing 
process  is  basically  the  same  for  either  wood  pulp  or  rag  pulp 
paper.  The  rags  or  wood,  as  the  case  may  be,  must  be  chopped, 
ground  or  pounded  into  small  particles.  The  pulp  thus  obtained 
is  mixed  with  water  and  kept  in  a fluid  state.  Pulp  may  be  ob- 
tained from  paper  mills  which  will  save  much  time  for  tre  pulp 
making  operation  is  a lengthy  one.  Before  the  pulp  is  ready  for 
use,  it  must  be  beaten  to  a fine  creamy  consistency.  If  the  paper 
is  to  be  colored,  the  dye  is  added  during  the  final  beating  of  the 
pulp. 
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The  Mold  ana  the  Deckle.  The  hand  pro  jess  is  accom- 


plished by  means  of  a mold  which  is  a wood  or  metal  frame  with  a 
tightly  stretched  brass  screen  over  it.  The  screen  should  have 
thirty  to  forty  wires  per  inch  and  it  must  be  securely  fastened 
in  order  to  be  stretched  tightly.  The  mold  fits  into  a second 
frame  called  a deckle.  The  deckle  extends  slightly  over  the  edge 
of  the  screen.  The  purpose  of  the  deckle  is  to  confine  the  fluid 
pulp  so  that  the  finished  sheet  of  paper  will  be  a standara  size. 

■Watermarks . To  prevent  possible  forgeries,  a system  of 
protection  had  to  be  devised  for  original  printings  of  valuable 
documents.  A comparatively  simple  system  of  placing  wire  letter- 
ing or  a design  on  the  wires  of  the  mold  was  devised.  The  words 
or  the  design  in  relief  on  the  wire  screen  marked  the  paper  while 
it  was  still  wet,  causing  the  watermark  to  become  clearly  visible 
in  the  paper.  The  watermark  in  a piece  of  paper  may  easily  be 
seen  by  holding  the  piece  of  paper  up  to  a light. 

Forming  the  Sheet.  The  deckle  is  placed  over  the  mold 
and  together  they  are  dipped  into  the  pulp  which  has  just  previous 
ly  been  stirred.  They  should  be  immersed  edge  down  to  a depth  of 
about  twelve  inches  and  then  carefully  drawn  up  out  of  the  mixture 
They  must  be  removed  from  the  water  with  care  to  insure  an  even 
distribution  of  pulp  on  the  screen. 

The  deckle  is  then  removed  from  the  screen  and  a piece 
of  felt  is  placed  over  the  thin  sheet  of  matted  pulp.  The  pulp 

must  be  transferred  from  the  screen  to  the  felt.  Before  attempt- 

« 

ing  to  lift  it  from  the  screen,  the  back  of  the  felt  pad  should  be 
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IThe  deckle  and  the  mold  can 
be  made  by  hand.  The  mold 
has  cross  braces  and  is  re- 
enforced on  the  inside  corners 
with  brass  angles.  It  is  cov- 
ered with  fine  mesh  wire  screen 
that  is  stretched  very  tightly. 
The  deckle  fits  snugly  over  the 
mold  extending  slightly  over 
the  screen. 


deckle  (partial^section) 

pulp  collects 
on  top  of 
screei 


cross  brace'  / wire  screening 

mold  (partial  section) 


2  The  pulp  is  stirred  thoroughly, 
are  dipped  straight  downward  to 
inches,  turned  horizontally  and 
slowly  and  evenly. 


The  mold  and  the 
a depth  of  about 
drawn  out  of  the 


deckle 

twelve 

water 


3  The  deckle  is  removed  from 
its  position  over  the  mold 
and  the  pulpy  mass  is  cov- 
ered with  a piece  of  felt.  The 
holes  in  the  screen  will  allow 
some  of  the  water  to  drain  off. 
The  remaining  water  is  pressed 
out  of  the  pulp  by  going  over 
it  with  a wooden  rocker. 


4  The  pulp  and  the  felt  are  then  carefully  stripped  from  the 
deckle.  Another  sheet  of  felt  is  placed  on  the  opposite 
side  of  the  pulpy  sheet  after  which  ail  three  items  should 
be  placed  under  pressure  to  squeeze  out  any  additional  water 
that  remains.  After  this  pressing  the  pulpy  mass  may  be  called 
paper.  The  paper  should  be  stripped  from  the  pieces  of  felt 
and  placed  in  warm  circulating  air  to  dry  completely. 


Figure  78.  Forming  a Sheet  of  Paper 
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gone  over  with  a rocker  as  illustrated  in  figure  21  found  on  page 
177.  This  will  press  some  of  the  remaining  water  out  of  the  pulp 
and  cause  it  to  adhere  to  the  felt.  The  felt,  with  the  sheet  of 
pulp  sticking  to  it,  may  be  gently  lifted  from  the  screen  by 
starting  at  one  corner  and  raising  it  carefully.  Another  piece 
of  felt  should  be  placed  on  top  of  the  felt. 

fry  inn  the  Paper-  Pulp.  If  a large  amount  of  paper  is 
to  be  made,  about  six  or  eight  alternate  sheets  of  pulp  and  felt 
can  be  placed  on  top  of  one  another.  The  stack  of  pulp  sheets 
and  felt  are  then  placed  in  a linoleum  block  press  or  a copying 
press  and  pressure  is  applied  to  soueeze  out  additional  water. 

At  this  point  the  paper,  as  it  may  now  be  called,  has  sufficient 
body  to  be  picked  up  and  carefully  removed  from  the  felt.  Each 
sheet  should  be  transferred  to  a dry  piece  of  felt  and  pressed 
again.  Following  this,  the  sheets  should  be  laid  in  a warm  place 
to  dry. 

Finishing  the  Sheet.  If  the  paper  is  to  be  used  for 
letterpress,  etchings  or  engravings  it  does  not  have  to  be  sized 
but  if  it  is  to  be  used  for  writing,  the  pores  will  have  to  be 
sealed  so  that  the  writing  fluid  will  not  spread  through  the  fibres. 
A sizing  solution  can  easily  be  prepared  by  melting  half  a dozen 
sheets  of  gelatin  in  a pint  of  hot  water  with  one-half  ounce  of 
alum.  The  size  can  be  applied  with  a brush,  sprayed,  or  the  sheet 
can  be  dipped  in  the  solution.  When  dry,  the  pores  will  be  sealed. 

The  sheet  may  be  given  a glossy  finish  by  ironing  it  with 
a flatiron  or  it  may  be  placed  under  pressure  between  sheets  of 
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polished  zinc  and  allowed  to  dry  in  this  manner.  If  a linen  sur- 
face is  desired,  after  being  sized  the  paper  is  inserted  between 
sheets  of  linen  and  then  placed  under  pressure  until  it  is  dry. 

It  is  possible  to  obtain  a wide  variety  of  finishes  in  this  manner 
and  the  longer  the  paper  is  left  under  pressure,  the  more  pro- 
nounced will  be  the  finish.  This  process  is  frequently  utilized 
in  the  manufacture  of  cheaper  brands  of  writing  paper. 


MACHINE  MADE  PAPER 

As  the  printing  industry  developed,  the  need  for  increased 
paper  production  was  one  of  the  major  problems.  Many  men  attempted 
to  increase  production  but  most  of  them  tried  to  replace  the  paper- 
maker  with  a machine  to  make  one  sheet  at  a time  and  they  were  not 
too  successful  in  this  endeavor. 

In  1798,  Nicolas  Louis  Robert,  a Frenchman,  patented  a 
machine  for  making  paper  in  an  endless  web.  This  machine  was  crude 
and  had  many  faults  but  it  represented  the  first  significant  step 
in  perfecting  the  machine  process  of  making  paper.  This  basic 
machine  was  further  developed  by  the  Fourdrinier  brothers  in  England 
where  it  was  actually  perfected  to  a worthwhile  production  basis. 

The  first  machine  brought  to  America  was  set  up  at  Germantown  near 
Philadelphia  in  1820. 

Papermaking  machines  today  are  long,  continuous  series  of 
drums,  cylinders,  felting  blankets  and  conveyors.  Machines  have 
been  constructed  which  are  capable  of  producing  one  hundred  fifty 
tons  of  newsprint  daily.  If  the  daily  output  of  a machine  of  this 
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type  were  in  one  piece,  it  would  measure  twenty  feet  wide  and  over 
three  hundred  miles  in  length.  This  is  indeed  representative  of 
the  enormous  productivity  of  today,  as  compared  to  the  hand  meth- 
ods where  a good  days  production  was  little  more  than  one  hundred 
twenty  pounds. 

Paper  made  by  machinery  goes  through  much  the  same  pro- 
cess as  described  for  handmade  paper  but  each  individual  phase  is 
handled  mechanically.  The  pulp  is  obtained  by  grinding  and  chemi- 
cally breaking  up  the  rags  or  wood  cnips.  The  pulp  is  then  placed 
in  large  beaters  where  the  fibres  are  reduced  to  the  desired  fine- 
ness. Clay  or  similar  substances  are  added  to  the  mixture  while 
in  the  beaters  to  fill  the  pores,  improve  the  color  and  make  the 
finished  sheets  opaque.  Coloring  is  also  added  at  this  point. 

The  last  item  to  be  added  while  the  mixture  is  in  the  beaters  is 
rosin  sizing  which  provides  a stiffer,  stronger  paper  which  will 
be  more  resistant  to  ink. 

As  the  pulp  leaves  the  beaters  it  is  fed  to  the  strainers. 
The  strainers  give  the  pulp  a final  washing  and  also  allow  only  a 
given  quantity  of  pulp  to  move  through  at  a time  so  as  to  keep  the 
paper  at  a uniform  thickness.  A large  quantity  of  water  is  added 
and  the  pulp  is  carried  to  the  papermakihg  screen  in  a fluid  which 
is  about  ninety-five  percent  water.  The  papermaking  screen  shakes 
back  and  forth  constantly  causing  the  fibres  of  the  pulp  to  cross 
and  interlock  in  a manner  which  greatly  increases  the  strength  of 
the  finished  product.  Some  of  the  water  drops  through  the  screen. 
The  screen  passes  over  a series  of  suction  boxes  which  also  draw 
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off  a large  portion  of  the  water. 

By  time  the  pulp  leaves  tne  screen,  enough  of  the 
water  has  been  removed  to  cause  the  fibres  to  shrine  which  makes 
them  cling  closer  togetner  and  gives  the  paper  strength  to  carry 
itself  in  a continuous  web.  When  the  paper  leaves  the  screen  it 
is  supported  by  its  own  strength  and  carried  to  large  felt  rollers. 
The  paper  then  passes  through  a series  of  heated  rollers  until  the 
balance  of  the  moisture  is  removed  after  which  tne  paper  travels 
to  the  sprayers  where  sizing  is  sprayed  on  it.  Next  the  paper  is 
taken  to  another  series  of  rollers  which  dry  the  sizing  and  give 
the  paper  its  finish. 

The  final  step  is  to  cut  the  paper  into  strips  for  rolls 
or  flat  sheets  of  a desired  size.  If  watermarks  are  desired,  they 
are  added  near  the  end  of  the  screen  processes  after  part  of  the 
water  has  been  removed. 


KINDS  OF  PAPER 

Printing  papers  may  generally  be  divided  into  the  six 
following  types:  (1)  newsprint,  (2)  book  paper,  (3)  writing  paper, 

(4)  cover  paper,  (5)  kraft  paper  and  (6)  boards. 

Newsprint . Newsprint,  one  of  the  cheapest  grades  of 
paper,  is  made  almost  entirely  of  ground  wood  pulp.  It  is  usually 
used  for  newspaper  publications.  Newsprint  has  very  little  strength 
and  becomes  brittle  after  a period  of  time.  It  cannot  be  used  for 
permanent  records  because  of  this  brittleness  and  the  fact  that  it 
turns  a yellowish-brown  with  age. 
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Newsprint  comes  in  rolls  and  a wide  variety  of  flat  sheet 
sizes  ranging  from  22  x 30  inches  up  to  32  x 44  inches.  All  of  the 
sizes  for  paper  are  given  in  inches  unless  otherwise  specified. 

Book  Paper.  Book  paper  comprises  a large  percentage 
of  all  the  paper  used  by  printers.  It  is  produced  in  many  grades 
and  weights.  Book  paper  is  made  of  wood  pulp  which  Is  filled  with 
a clay  coating  and  polished  to  secure  a smooth  finish.  The  better 
quality  and  also  more  expensive  book  papers  are  made  of  varying  pro- 
portions of  rag  pulp.  One  of  the  most  popular  types  of  book  paper 
has  an  antique  finish,  which  resembles  handmade  paper.  The  paper 
used  for  this  book  is  an  antique  finish. 

The  basic  size  for  book  paper  is  25  x 38  inches  but  it 
also  comes  in  a wide  variety  of  sizes  up  to  38  x 50  inches. 

Some  book  papers  are  made  with  deckled  edges.  These  are 
feathery,  ragged  edges  formed  along  the  outer  eges  of  the  web  as 
it  passes  through  the  screening  processes.  The  deckle  will  appear 
on  either  one  or  both  sides  of  the  finished  stock  depending  upon 
the  width  of  the  web  on  the  particular  apparatus  being  used.  The 
use  of  deckled  edges  adds  a certain  pleasing  touch  to  such  types 
of  printing  as  programs  or  gay  colorful  advertisements. 

Writing  Paper.  Writing  papers  are  made  to  be  written 
upon  with  ink.  The  two  most  common  types  of  writing  paper  are 
bond  and  ledger. 

Bond  comes  in  many  colors  and  a wide  variety  of  finishes 
such  as  plain,  rippled,  linen  and  leatherette  to  mention  Just  a few. 
Because  it  is  hard  and  durable,  bond  is  used  chiefly  for  job  printing 
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The  best  grades  of  bond  are  made  from  cotton  and  linen  rags.  The 
standard  size  for  bond  is  17  x 22  inches  but  it  can  also  be  pur- 
chased in  a wide  variety  of  sizes  up  to  22  x 34  inches. 

Ledger  is  another  form  of  writing  paper  which  is  made  es- 
pecially for  bookkeeping  work.  It  takes  ink  very  well  and  is  tough 
enough  that  corrections  may  be  made  without  wearing  or  tearing  a 
hole  in  the  sheet.  Records  for  most  business  concerns  are  kept  on 
ledger  because  it  will  last  a long  time  without  deterioration.  The 
standard  size  for  ledger  is  also  17  x 22  inches,  however,  it  can  be 
purchased  in  many  different  sizes  according  to  the  individual  needs 
of  the  bookkeeping  system  involved. 

Cover  Paper.  Cover  papers  are  made  in  varying  weights, 
a wide  variety  of  finishes  and  many  different  colors.  Cover  paper 
is  of  a fairly  heavy  stock  and  is  most  frequently  used  for  covers 
of  pamphlets,  small  books,  menus  and  novelty  programs.  The  stan- 
dard sizes  for  cover  paper  are  20  x 26  inches  and  25  x 35  inches. 

Kraft  Paper.  Kraft  paper  is  a very  tough  paper  made  from 
wood  pulp  to  which  a special  sizing  is  added  to  increase  its 
strength.  It  is  used  for  wrapping  paper  and  the  manufacture  of 
heavy  envelopes.  The  basic  size  is  24  x 36  but  it  can  also  be 
purchased  in  various  sizes  and  also  in  rolls. 

Boards . Boards  are  made  in  many  weights  and  types  such 
as  bristol  boards,  railroad  board,  pad  board  and  binder  board. 
Bristol  board  is  used  for  cards,  tickets  and  announcement s . It  is 
made  in  a wide  variety  of  colors,  weights  and  finishes.  Railroad 
board  is  heavier  than  bristol  board.  It  is  a heavy  paper  made  of 
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a series  of  layers  with  the  top  and  bottom  layers  being  coated  on 
the  outside  while  the  inner  layers  are  made  up  of  a cheaper  paper. 
It  is  usually  used  for  poster  work.  Fibre  board  is  a tough,  hard 
cardboard  used  for  notebook  covers.  Binder  board  is  similar  to 
fibre  board  except  that  it  is  much  thicker  and  heavier.  It  is 
used  for  bookcovers  and  is  covered  with  either  cloth  or  leather- 
ette. The  standard  size  for  boards  is  22  x 28  inches  but  they 
can  be  purchased  in  a wide  variety  of  sizes. 

GUTTING-  AND  FIGURING  STOCK 

Paper  is  cut  in  various  standard  sizes  and  is  usually 
sold  in  ream  lots  by  the  pound.  A ream  consists  of  five  hundred 
sheets  but  some  of  the  paper  houses  are  now  selling  paper  on  the 
basis  of  a ream  of  a thousand  sheets.  The  paper  is  tested  for 
strength,  weight  and  thickness  many  times  during  the  process  of 
production.  Paper  is  usually  spoken  of  as  a sixty-pound  paper, 
an  eighty-pound  paper  or  some  other  weight  paper.  This  means 
that  a ream  of  five  hundred  sheets  in  a certain  size  would  weigh 
sixty  pounds  or  eighty  pounds  as  the  case  may  be. 

The  printer  buys  paper  in  standard  sizes  and  cuts  it  as 
needed  to  fit  the  requirements  of  the  particular  job  involved.  To 
avoid  waste,  the  paper  cutting  process  must  be  figured  very  accur- 
ately. It  is  advisable  to  cut  the  sheets  a little  larger  than 
specified,  and  then  trim  them  ail  at  once  to  secure  a smooth  and 
even  edge  on  all  four  sides.  Most  paper  cutters  will  accommodate 
stacks  of  paper  six  inches  high. 


. . 184  . . 


If  pieces  8 x 11  inches  in  size  are  to  be  cut  from  a sheet 
32  x 44  inches,  the  following  method  would  be  used  to  figure  the 
most  economical  way  of  making  the  cuts.  Two  problems  should  be  set 
up  by  placing  the  stock  sizes  over  the  size  of  the  desired  sheet  as 
illustrated  in  problem  A and  B.  Problem  A is  solved  by  straight 
division  to  see  how  many  times  8 is  contained  in  32  and  11  in  44. 

The  answers  are  written  below  the  respective  divisors  and  then  these 
answers  are  multiplied  by  each  other  to  find  the  total  number  of 


PROBLEM  A 

straight  division 

32  x 44 

8 x 11 

4 x 4 equals  16  sheets 


PROBLEM  B 
cross  division 

32  x 44 

8 x 11 

5 x 2 equals  10  sheets 


pieces  obtainable  from  the  original  sheet.  The  same  procedure  is 
then  followed  for  problem  B except  that  cross  division  is  used  to 
see  how  many  time  8 is  contained  in  44  and  11  in  32.  The  answers 
are  again  multiplied  to  get  the  total  number  of  pieces  obtainable. 

From  the  above  calculations,  it  can  be  seen  that  the 
greatest  number  of  pieces  with  the  least  amount  of  waste  can  be  ob- 
tained by  cutting  four  pieces  eight  inches  wide  from  the  thirty-two 
inch  way  of  the  sheet  and  four  pieces  eleven  inches  long  from  the 
forty-four  inch  way  of  the  sheet.  The  amount  of  paper  left  over  is 
considered  as  waste.  The  waste  is  usually  saved  if  it  is  large 
enough  to  be  used  for  smaller  Jobs. 

It  is  often  necessary  to  change  from  the  usual  method  of 
making  straight  cuts  across  the  two  dimensions  of  the  large  sheets 
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when  cutting  pieces  that  do  not  exactly  fit  the  stock  size  from 
which  they  are  to  be  taken.  A system  such  as  this  may  give  the 
greatest  number  of  pieces  and  reduce  the  amount  of  waste  to  a 
minimum. 

If  it  is  desired  to  cut  a piece  of  32  x 44  stock  into 
sheets  8|r  x 11  inches,  the  total  number  of  pieces  obtainable  should 
be  estimated  by  the  system  already  described.  This  will  give  the 
number  of  sheets  illustrated  in  drawings  1 and  11  of  figure  79.  In 
both  cases,  there  is  a large  amount  of  waste  with  drawing  11  having 
the  most  waste.  Additional  measuring  will  disclose  that  the  waste 
in  drawing  11  is  of  such  a size  as  to  permit  the  cutting  of  four  ad' 
ditional  pieces  to  an  8|  x 11  inch  size,  but  the  cuts  will  have  to 
be  made  in  the  opposite  direction.  This  layout  is  illustrated  in 
drawing  111  of  figure  79.  A situation  such  as  this  shows  the  ad- 


Brawing  1 

Figure  79. 


10  sheets  14  sheets 


Gutting  Stock  Advantageously 


vantage  of  advance  planning  when  figuring  possible  layouts  for 
cutting  paper  stock  to  a particular  size. 

The  number  of  sheets  required  for  a particular  job 
is  figured  after  obtaining  the  number  of  pieces  available  from  a 
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single  sheet.  The  number  of  copies  called  for  is  divided  by  the 
number  of  pieces  obtainable  from  one  sheet.  The  answer  gives  the 
number  of  sheets  that  should  be  cut  to  secure  the  total  number  of 
pieces  required  by  the  particular  job  on  hand.  In  cutting  paper 
for  a particular  job,  it  is  necessary  to  include  some  extra  sheets 
to  be  used  in  the  pressroom  for  such  operations  as  setting  the 
gauge  pins,  teasting  the  pressure,  and  regulating  the  amount  of  ink. 

The  Paper  Gutter.  The  paper  cutter  is  a machine  fitted 
with  a large  knife  for  cutting  great  quantities  of  paper  at  one 
time.  Some  cutters  are  operated  by  a hand  lever  and  others  are  op- 
erated by  electric  power.  The  paper  cutter  is  a dangeroue  machine 
and  safety  precautions  should  always  be  observed  when  using  it. 

After  the  necessary  number  of  sheets  has  been  determined, 
the  cutter  is  set  for  the  first  cut.  This  may  be  done  by  means  of 
the  measuring  scale  stamped  on  the  bed  of  the  cutter  or  with  a yard- 
stick. Setting  the  cutter  consists  of  placing  the  rear  guide  a cer- 
tain distance  in  back  of  the  knife  blade  according  to  the  size  of 
the  piece  of  paper  that  is  to  be  cut.  The  paper  to  be  cut  is  then 
jogged  even  and  placed  on  the  bed  of  the  cutter.  The  back  of  the 
stack  of  paper  is  placed  against  the  rear  guide  of  the  cutter  and 
the  side  is  placed  against  the  guide  on  the  left  side.  The  paper 
must  be  placed  squarely  against  the  back  and  side  guides  if  the 
finished  pieces  are  to  be  square.  If  sufficient  waste  is  available, 
the  pieces  are  made  slightly  oversize  on  the  first  cut,  and  then 
they  are  all  stacked  on  top  of  each  other  and  trimmed  to  the  exact 
size  that  is  required  by  the  Job  on  hand.  As  a rule,  all  cuts  are 
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made  across  the  narrowest  dimension  of  the  paper. 

After  the  pile  of  paper  is  positioned  against  the  guides, 
a clamp  is  brought  to  bear  on  the  top  of  the  pile  so  that  it  will 
not  slide  out  of  position  when  the  cutter  is  brought  down  into 
position.  This  clamp  will  leave  marKS  on  the  top  sheets  of  the 
pile  if  it  is  brought  down  directly  on  them.  It  is  a good  practice 
to  place  several  sheets  of  cover  board  on  top  of  the  pile  so  that 
they  will  absorb  the  impressions  made  by  the  clamp. 

Another  worthwhile  practice  to  observe  is  that  of  placing 
a piece  of  cover  board  under  the  pile  to  be  cut.  Frequently  the 
knife  will  not  cut  the  last  several  sheets  in  a pile  due  to  the 
fact  that  it  is  not  alligned  properly  and  will  not  come  all  the 
way  down  to  the  face  of  the  bed.  Too  much  pounding  on  the  bed  by 
the  cutter  will  cause  it  to  fall  short  of  its  mark.  Dullness  will 
also  produce  the  same  effect.  If  several  pieces  of  cover  board 
are  placed  under  the  pile  of  paper  to  be  cut,  this  will  eliminate 
the  possibility  of  the  last  several  sheets  not  being  cut  as  the 
entire  pile  will  be  raised  to  such  a position  that  the  knife  will 
very  easily  pass  through  the  last  several  sheets. 
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C N R P T El  R 


BOOKBINDING 


In  spite  of  the  fact  that  books  are  a common  and  familiar 
possession,  the  making  of  a book  is  for  most  people  a series  of 
mysterious  and  little-understood  processes.  During  the  past  five 
hundred  years  books  have  been  printed  and  bound  in  much  the  same 
manner  as  they  are  today.  Books  have  become  the  depositories  and 
purveyors  for  our  knowledge  and  culture.  From  a laborious  begin- 
ning in  the  monasteries  of  Europe,  the  making  of  books  has  develop- 
ed into  one  of  our  greatest  industries. 

Modern  forms  of  bookbinding  were  created  when  books  began 
to  be  made  on  separate  leaves  of  paper,  vellum  or  parchment.  These 
sheets  were  folded  once  and  then  sewed  through  the  fold  on  cords  or 
tape.  These  cords  or  tapes  were  in  turn  fastened  to  covers  to  pro- 
tect and  keep  the  leaves  flat. 

Today  most  commercial  books  are  cased,  which  means  that 
the  cover  is  manufactured  independently  and  pasted  over  the  book. 

In  genuine  hand  bookbinding,  the  cord  or  tape  is  fastened  into  the 


. . 189  . . 


boards  maKing  up  the  cover.  After  the  boards  and  the  cord  are 
fastened  together,  the  cover  material  is  put  over  them. 

PADDING 

Padding,  the  simplest  form  of  bookbinding,  is  the  most 
logical  type  for  the  beginner  to  attempt.  Padding  is  little  more 
than  a temporary  form  of  bookbinding.  A pad  consists  of  a series 
of  single  sheets  of  blank  paper  or  printed  forms  cut  to  the  same 
size.  They  are  then  glued  together  on  one  side. 

Necessary  Materials.  The  materials  and  equipment  needed 
for  padding  are  simple,  few  in  number,  and  inexpensive.  The  fol- 
lowing list  contains  all  of  the  material  that  is  necessary: 

Two  pieces  of  wood  (slightly  larger  than  size  of  pad) 
Printed  or  blank  sheets  to  be  bound 
.ooa  clamps  or  "c"  clamps 
Glue  brush 

Binder' s rubber  cement  or  ordinary  paste  or  glue 

Super  (if  ordinary  paste  is  used  instead  of  rubber  cement) 

Required  number  of  pad  boards 

The  sheets  to  be  used  for  the  pads  should  be  cut  to 
ai.low  at  least  one-eighth  of  an  inch  trim  on  all  four  sides.  This 
means  that  an  extra  quarter  of  an  inch  must  be  added  to  both  the 
length  and  width  of  the  sheets  when  they  are  first  cut.  If  the 
sheets  are  to  be  printed,  this  must  be  done  first.  Then  the 
sheets  are  counted  into  stacks  of  the  desired  number  for  each 
pad.  A piece  of  cardboard  cut  to  the  same  size  is  placed  under 
each  pile  to  provide  backing. 

Gathering.  If  the  pad  to  be  made  will  require  duplicates, 
the  proper  placing  of  the  sheets  is  very  important.  For  example, 
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the  job  may  call  for  a pad  of  one  hundred  forms  with  duplicates. 

The  original  form  may  be  printed  on  white  paper  and  the  duplicate 
will  probably  be  printed  on  a colored  paper.  One  hundred  copies 
of  the  original  and  one  hundred  copies  of  the  duplicates  are  brought 
together  and  placed  alternately  in  a pile  with  an  original  above 
each  duplicate.  After  the  two  colors  are  stacked  alternately,  a 
piece  of  cardboard  is  again  placed  on  the  bottom  of  the  pile  for 
backing.  The  entire  pad  is  then  jogged  so  that  the  sheets  will  all 
be  in  line  with  each  other. 

Trimming  the  Edge  for  Glueing.  The  edge  to  be  glued  is 

trimmed  smoothly  before  the  cement  is 
applied.  A paper  cutter  is  used  to 
remove  the  allowed  trim  of  one-eighth 
of  an  inch  on  the  side  to  be  glued. 

Clamping  and  Glueing.  The 
pad  is  then  clamped  between  two  "CM 
clamps  as  illustrated  in  figure  80. 

Wood  clamps  may  be  substituted  for  a 
"C"  clamp.  Rubber  cement  is  then  put 
over  the  trimmed  edge  of  the  clamped 
pads.  The  cement  will  harden  in  a half 
hour,  after  which  the  pads  are  removed 
from  the  clamps. 

If  rubber  cement  is  net  available,  ordinary  paste  or  glue 
may  be  used.  The  ordinary  paste  must  be  reinforced  with  super,  a 
heavily  starched  cloth.  When  using  ordinary  glue  and  super,  a coat 


Figure  80.  Pad  in  "CH 
Clamp  for  Glueing 
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of  glue  is  placed  on  the  edge  of  the  pad,  after  which  the  super 
is  placed  on  top  of  the  glue.  Another  coat  of  glue  is  then  placed 
on  top  of  the  super  to  make  certain  that  it  sticks  to  the  pad. 

Trimming.  After  the  cement  is  completely  hardened,  the 
pad  is  ready  to  be  trimmed.  The  trim  of  one-eighth  of  an  inch 
which  was  originally  allowed  is  then  cut  off  on  all  three  sides. 

It  is  advisable  to  save  all  paper  scraps  when  cutting 
from  large  pieces  of  stock,  as  regardless  of  their  size,  they 
can  frequently  be  used  for  padding  purposes.  A policy  of  this 
type  will  prove  much  more  economical  than  cutting  the  paper  for 
pads  from  large  pieces  of  stock. 

WIRE  STITCHING- 

Small  booklets  and  programs  are  frequently  bound  with 
wire  by  either  side  stitching  or  saddle  stitching  on  a stapler. 

The  most  common  type  of  stapler  found  in  small  shops  is  a Boston 
Staple  Binder. 

Saddle  Stitching.  Most  thin  booklets  are  stitched  by 
the  saddle  method.  Booklets  which  are  to  be  stitched  in  this  man- 
ner  must  be  printed  so  that  it  will  be  possible  to  fold  them  in 
the  center.  After  the  printing  has  dried,  the  pages  are  folded. 
They  are  then  placed  in  the  proper  ordei;  one  fold  within  the  other 
until  the  complete  booklet  has  been  assembled.  The  cover  is  then 
added.  The  entire  booklet  is  opened,  turned  upside-down,  placed 
over  the  saddle  stitcher  and  stapled.  The  staples  will  go  through 
all  of  the  sheets  and  the  cover.  A staple  should  be  placed  about 
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two  inches  from  the  head  and  the  foot  respectively.  For  larger 
size  booklets,  it  is  asvisable  to  use  three  staples.  After  being 
stapled,  the  booklet  is  trimmed  to  the  desired  size.  Stitching  in 
this  manner  will  allow  the  booklet  to  be  opened  to  a flat  position. 

Side  Stitching.  Pamphlets  or  booklets  made  up  of  single 
sheets  are  bound  by  side  stitching.  The  sheets  are  placed  one  on 
top  of  the  other  in  the  proper  sequence.  They  are  then  jogged  even 
and  placed  against  the  guide  of  the  stapler.  Two  or  three  stitches, 
depending  upon  the  size  of  the  sheets,  are  placed  on  the  side  along 
the  back  edge  of  the  booklet.  The  cover  for  this  type  of  work  is 
usually  made  of  a heavy  paper  or  cover  stock.  It  is  folded  as  a 
case,  creased  so  it  will  open  easily,  and  then  pasted  over  the  out- 
side of  the  stapled  material.  The  completed  pamphlet  is  placed  un- 
der pressure  to  dry.  Allowance  should  be  made  on  the  original 
sheets  for  trimming  after  the  cover  is  in  position. 

+ - ' 

SEWING  A THIN  BOOKLET 

Before  starting  the  more  advanced  phases  of  bookbinding 
it  is  advisable  to  sew  together  a thin  booklet  of  only  a few  pages. 

Necessary  Materials.  Again  the  necessary  materials  are 
all  inexpensive,  simple  and  few  in  number.  A list  would  include 
the  following  items: 

Several  pieces  of  book  paper  (all  the  same  size) 

One  piece  of  cover  paper  "(slightly  larger  than  above) 

Ornamental  cord 

Ruler 

Darning  needle  or  bookbinder's  needle 

Scissors 

Pencil 
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Procedure.  First,  each  piece  of  paper  should  be  folded 


in  half  and  then  all  of  the  sheets  should  be  placed  inside  of 
each  other.  Each  piece  when  folded  is  called  a folio  and  when  all 
of  the  folios  are  placed  together  inside  of  one  another,  they 
comprise  what  is  known  as  a signature. 

The  cover  sheet  is  folded  in  half  and  the  assembled 
signature  is  placed  inside  the  cover.  If  the  cover  is  cut  larger 
than  the  inside  pages,  care  must  be  exercised  to  be  certain  that 
the  inside  pages  are  centered  within  the  cover. 

The  next  step  or  the  sewing  together  of  the  book  is  more 
easily  accomplished  if  holes  are  punched  through  the  signature  and 
cover  for  the  needle  to  pass  through.  Three  holes  should  be  made 
in  the  fold  of  the  booklet,  one  in  the  center  and  the  others  about 
two  inches  from  each  end.  The  needle  is  threaded  with  ornamental 
cord  and  the  first  stitch  is  taken  from  the  outside  through  the 
center  hold.  Several  inches  of  cord  are  allowed  to  remain  on  the 
outside  of  the  booklet.  The  second  stitch  is  taken  from  the  in- 
side through  either  one  of  the  end  holes.  The  cord  is  pulled 
gently  to  remove  any  loops  that  might  possibly  remain  inside  the 
booklet.  Care  must  be  taken  not  to  pull  the  loose  end  through  the 
center  hole.  The  third  stitch  is  taken  outside  from  one  hole  to 
the  other  and  through  to  the  inside  of  the  booklet.  The  last 
stitch  is  made  through  the  center  hole  to  the  outside,  as  shown 
in  part  A of  figure  81. 

The  two  cords  coming  out  of  the  center  hole  should  be 
pulled  tightly  and  then  placed  so  that  the  long  stitch  comes 
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between  them  as  illustrated  in  part  B of  figure  81.  The  two  loose 
ends  are  tnen  tied  in  a double  knot  across  the  long  stitch  as  ill- 
ustrated in  part  0 or  figure  81.  The  two  ends  are  then  trimmed  so 
they  are  both  the  same  length. 

MAKING  A NOTEBOOK 

Notebooks  of  various  sizes  may  easily  be  constructed  as  a 
preliminary  experience  to  the  actual  bookbinding  process.  The 


PART  G 

Figure  81.  Sewing  a Thin  Booklet 
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A Cover  board  glued  firm-  Ik  Outer  corners  of  fore- 

ly  in  position  on  cover  * edge  folded  back 

cloth 


C 


back- edge  folded  over 


D 


Double  thickness  cor- 
ners of  back- edge  are 
mitered 


i 


Fold  back  exposed  top 
and  bottom  edge,  and 
finally  narrow  fore- 
edge 


Glue  end  sheet  in  the 
# correct  position 


Figure  82.  Making  a Notebook 


notebook  described  in  the  following  paragraph  is  8 3/8  x 11  inches 

and  will  hold  sheets  8 x 10  1/2  inches  in  size.  The  following 

materials  will  be  needed: 

Quantity  of  paper  cut  to  8 x 10  1/2  inches 

Paste  and  paste  brush 

Book  cloth 

Binder  board 

Scissors 

Rule 

Eyelets  and  eyelet  punch 

Binder  posts  (size  dependent  on  amount  of  paper  to  be  held) 
Paper  punch 
Bone  folder 
Label 

Making  the  Cover.  The  first  operation  in  making  the  cover 
is  to  cut  the  pieces  of  binder  board  to  the  proper  sizes.  Two  pieces 
of  binder  board  are  cut  7 3/8  x 11  inches  and  two  pieces  are  cut 
3/4  x 11  inches.  Two  pieces  of  book  cloth  or  other  suitable  material 
are  cut  11  l/8  x 12  1/2  inches. 

One  of  the  larger  pieces  of  binder  board  is  then  laid  on 
pieces  of  clean  newspaper  and  covered  with  paste.  It  is  then  care- 
fully laid  on  the  cloth,  glue  side  down,  to  leave  three-quarters  of 
an  inch  of  cloth  exposed  at  each  end.  A narrow  piece  of  binder 
board  is  then  pasted  beside  the  larger  piece  on  the  wide  side  of 
the  cloth.  A distance  of  one-quarter  of  an  inch  is  left  between 
the  two  boards  to  permit  a hinge.  The  narrow  piece  of  board  is 
also  placed  three-quarters  of  an  inch  from  either  end  of  the  cloth. 
The  boards  are  pressed  firmly  to  the  cloth  in  the  position  shown  in 
part  A of  figure  82,  and  then  the  entire  project  is  turned  over. 

The  cloth  is  rubbed  with  a bone  folder  until  it  adheres  smoothly  to 
the  binder  board  without  lumps,  air  bubbles  or  wrinkles. 
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The  boards  and  cloth  are  again  turned  upside-down  and 
all  of  the  exposed  margins  of  the  cloth  are  covered  with  a light 
coat  of  paste.  The  two  outer  corners  on  the  fore-edge  are  fold- 
ed back  diagonally  as  illustrated  in  part  B of  figure  82.  The 
wide  piece  of  cloth  on  the  back-edge  is  folded  over  as  illus- 
trated in  part  G of  figure  82.  This  piece  of  cloth  will  lap  com- 
pletely over  the  narrow  strip  of  the  board  and  the  one-quarter  inch 
hinge  to  cover  also  three-quarters  of  an  inch  on  the  large  piece 
of  board.  The  square  corners  of  cloth  at  the  back-edge,  which  is 
a double  thickness,  sire  mitered  as  shown  in  part  D of  figure  82. 

The  last  step  is  to  repaste  and  then  fold  back  the  exposed  tcp  and 
bottom  edges  and  finally  the  narrow  fore-edge  as  illustrated  in 
part  E of  figure  82.  The  bone  folder  is  again  used  to  press  the 
cloth  smoothly  and  tightly  against  the  binder  board.  The  same 
procedure  is  repeated  for  the  other  cover.  The  two  corners  that 
have  been  described  for  the  fore-edge  of  the  cover  are  known  as 
library  corners. 

Two  end  sheets  are  cut  to  a size  of  6 7/8  x 10  1/2 
inches.  They  should  be  cut  from  the  same  material  which  is  used 
for  the  filler  of  the  notebook.  One  of  these  end  sheets  is  neatly 
placed  Inside  each  cover  to  conceal  the  exposed  portions  of  the 
binder  board.  It  should  be  so  placed  as  to  leave  a border  of  one- 
quarter  of  an  inch,  as  illustrated  in  part  F of  figure  82. 

The  covers  should  be  placed  under  pressure  for  at 
least  twenty-four  hours.  A piece  of  tin  or  waxed  paper  should 
be  placed  between  the  covers  to  prevent  them  from  sticking  in 
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case  any  of  the  paste  should  seep  out. 

The  Label.  The  label  for  the  notebook  may  be  printed 
and  pasted  on  the  front  cover.  It  should  be  placed  a little  above 
center  for  the  most  attractive  appearance.  If  a pasted  label  is 
not  desired,  a satisfactory  label  may  easily  be  drawn  and  painted 
on  the  outside  of  the  cover  if  the  material  used  is  adaptable. 

Eyelets . Two  holes  are  punched  in  each  cover  to  hold  the 
binder  posts.  Marks  are  first  carefully  laid  out  for  the  center  of 
the  holes.  This  must  be  done  very  accurately  to  make  certain  that 
there  is  one-quarter  of  an  inch  exposed  margin  on  the  fore-edge  as 
well  as  at  the  top  and  bottom  edges,  and  one- eighth  of  an  inch  ex- 
posed margin  on  the  back-edge.  The  holes  should  also  be  located 
about  two  inches  from  each  end.  The  holes  can  be  made  with  a 
standard  hole  punch,  drilled  with  a drill  or  reamed  out  with  a 
sharp  instrument.  The  eyelet  is  placed  in  the  hole  and  is  forced 
in  place  with  an  eyelet  punch.  The  cover  is  then  ready  to  receive 
the  f il Ler . 

Making  Holes  in  the  Filler.  The  holes  in  the  filler 
must  be  located  in  the  exact  position  as  the  holes  in  the  notebook. 
If  the  filler  already  has  the  holes  punched,  care  will  have  to 
be  exercised  to  locate  the  holes  in  the  corresponding  position 
on  the  cover.  If  the  filler  does  not  have  holes  in  it,  the  best 
procedure  in  making  them  is  to  clamp  the  sheets  together  as  for 
padding,  and  use  a drill  press  to  drill  the  holes  in  the  proper 
position.  A drill  slightly  larger  than  the  outside  diameter  of  the 
binder  posts  should  be  selected  to  insure  adequate  clearance. 
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These  notebooks  can  be  used  for  a wide  variety  of 
purposes  such  as  photo  albums,  stamp  collection  books,  morgues 
and  scrap  books  to  mention  but  a few  possibilities.  The  above 
sizes  may  easily  be  altered  to  fit  any  specific  requirements 
as  long  as  sufficient  allowance  is  made  for  the  book  cloth  to  be 
glued  to  the  binder  board. 

BINDING  A BOOK 

Printing  a large  size  book  and  then  binding  it  is  too 
difficult  a problem  for  most  school  and  other  small  shops. 

However,  the  process  of  bookbinding  may  be  carried  on  in  spite  of 
this  handicap.  Books  may  be  bound  from  blank  sheets  of  paper  or 
several  issues  of  magazines  may  be  bound  into  a single  volume  or 
old  books  may  be  rebound. 

Necessary  Materials.  The  materials  necessary  for 
bookbinding  may  be  purchased  at  any  bookbinder's  supply  house 
or  a good  stationery  store.  The  body  of  a book  cover  consists  of 
binder  board  which  is  available  in  a wide  variety  of  weights. 
Cardboard  may  be  substituted  for  binder  board  and  the  thickness 
can  be  varied  by  glueing  several  sheets  together. 

These  boards  may  be  covered  with  anyone  of  several 
cover  materials.  Book  cloth  and  buckram  are  supplied  for  the 
bookbinding  houses  and  are  used  for  most  of  the  books  that  are 
bound  commercially.  Both  book  cloth  and  buckram  can  be  purchased 
in  a large  selection  of  colors.  Imitation  leather  is  frequently 
used.  Genuine  leather  is  used  for  the  finest  of  hand  bound  volumes 
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1 Sewing  frame 


^ Hardwood  backing 
^ boards 


^ Lying-in  boards  for 
* clamping  books 


Double  boiler  glue  pot 
or  electric  pot  with  a 
thermostatic  control 
to  prevent  heats  in  excess 
of  150  degrees  Fahrenheit. 


5 


Backing 


clamp 


6 

7 


Backing  hammer  or  shoemaker's  hammer 
Bone,  plastic  or  maple  folder 


Figure  83.  Equipment  for  Bookbinding 
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but  it  is  quite  difficult  to  handle  as  well  as  being  expensive. 

The  backs  of  books  are  reinforced  by  a heavily  starch- 
ed cloth  known  as  super.  This  is  a very  coarse  textured  material 
which  readily  permits  the  glue  or  paste  to  pass  through  it.  Super 
may  be  purchased  at  supply  houses  for  bookbinders  or  at  any  dry 
goods  store  where  it  is  known  as  crinoline.  The  various  signatures 
making  up  the  book  are  sewed  to  strong  binder's  tape  or  to  binder's 
cord  which  is  made  up  of  loosely  twisted,  long- fibred  hemp.  The 
thread  used  for  sewing  the  signatures  together  should  be  very 
carefully  selected  to  make  certain  that  it  is  substantial,  for  the 
strength  of  the  entire  book  will  depend  upon  the  strength  of  the 
thread.  The  best  thread  to  use  is  either  a linen  or  silk  thread, 
both  of  which  will  be  much  more  durable  than  cotton  thread.  Number 
18/2  linen  thread  will  be  satisfactory  for  any  hand- bound  volumes. 

A good  grade  of  paste  must  be  used  for  the  binding.  Hot, 
flexible,  bookbinder's  glue  is  perhaps  best  suited  for  this  work 
but  there  are  many  substitutes  that  can  readily  be  used.  Cabinet- 
maker' s glue  may  be  used,  but  a small  amount  of  glycerine  must  be 
added  to  make  the  mixture  more  flexible.  The  glue  used  for  the 
back  of  the  book  must  be  flexible  but  the  covers  may  be  assembled 
with  a non- flexible  glue. 

A good  glue  may  economically  be  made  by  mixing  one  cup 
of  flour  with  sufficient  water  to  make  a thin  batter  after  which 
three  cups  of  cold  water  and  a half  teaspoon  of  powdered  alum 
are  added  to  the  mixture.  It  is  then  stirred  until  the  entire 
mixture  is  smooth.  The  liquid  is  poured  into  a pan  and  slowly 
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heated  until  It  has  boiled  for  about  five  minutes.  It  must  be 
stirred  while  boiling.  A half  teaspoon  of  glycerine  is  added  to 
make  the  glue  flexible.  If  the  odor  is  objectionable,  a few  drops 
of  peppermint  oil  may  be  added.  When  not  in  use,  tne  glue  should 
be  kept  in  a cool  place  and  thoroughly  remixed  before  being  used 
again.  After  not  being  used  for  a more  lengthy  period  of  time, 
the  consistency  may  be  regulated  by  additional  water. 

Equipment . Simple  binding  equipment  may  be  made  by  hand 
or  it  may  be  purchased  at  a binder’s  supply  house.  Simple  equip- 
ment for  sewing,  trimming,  saw- 
ing, pressing,  drilling  and 
rounding  may  easily  be  made  by 
hand.  A paper  cutter  is  very 
convenient  to  make  all  of  the 
necessary  cuts  but  a sharp 
chisel  may  be  used  for  trimming 
with  results  almost  as  satis- 
factory. Figure  83,  found  on 
page  201  illustrates  the  simple 
equipment  which  can  easily  be 
constructed  to  carry  on  this 
phase  of  graphic  arts.  Figure  84  illustrates  the  manner  of  trimming 
the  book  with  a sharp  chisel  in  the  event  a paper  cutter  is  not 
available. 

Preparing  the  Material  for  Sewing.  The  method  of  prepar- 
ing the  material  to  be  bound  depends  upon  the  type  of  material  that 


Figure  84.  Cutting  Chisel  Used 
for  Trimming 
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is  to  be  bound.  Magazines  are  pulled  apart  by  removing  the  sta- 
ples or  wire  stitches.  They  are  then  put  back  into  the  original 
signature  forms. 

Old  books  which  are  to  be  rebound  are  pulled  apart  very 
carefully  and  all  of  the  old  glue  removed.  If  any  of  the  sheets 
are  torn  at  the  fold,  they  may  be  repaired  by  pasting  them  on  a 
strong,  narrow  piece  of  onion  skin  paper,  which  is  folded  and 
fastened  to  both  halves  of  the  folio. 

Newly  printed  sheets  or  blank  pages  are  made  up  into 
signatures  prior  to  sewing.  If  the  sheets  contain  printed  matter 
it  is  important  that  they  be  collated  before  being  bound. 

Books  are  usually  planned  for  a size  which  can  be  cut 
economically  from  standard  paper  stock.  Early  books  were  given 
names  to  indicate  their  size,  depending  upon  the  number  of  times 
the  sheet  was  folded.  For  example,  if  the  sheets  were  folded 
evenly  across  the  narrow  dimension,  the  result  was  a four  page 
sheet  called  a folio.  This  term  is  still  used  today.  If  the  folio 
were  again  folded,  it  would  be  half  the  size  but  with  eight  pages, 
and  would  be  known  as  a quarto.  Folding  for  the  third  time  gave 
sixteen  pages  which  was  known  as  an  octavo. 

A signature  may  be  made  up  of  three  to  five  folios,  two 
quartos  or  one  octavo.  These  terms  do  not  give  the  exact  size  of 
the  book  in  inches  for  the  dimensions  will  vary  with  the  size  of 
the  sheets  used  for  the  original  paper. 

when  folding  book  paper,  care  should  be  taken  to  be 
certain  that  the  grain  of  the  paper  runs  vertically.  This  will 
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permit  the  leaves  to  lay  open  more  easily. 

Making  a First  Book.  It  is  suggested  that  the  novice 
make  his  first  book  out  of  blank  paper  after  which  it  may  be  used 
as  a notebook.  It  is  also  suggested  to  use  an  octavo  signature. 

The  entire  book  should  contain  about  eight  signatures  as  this  will 
not  necessitate  the  use  of  too  much  paper  and  w ill  still  make  the 
book  of  sufficient  size  to  give  the  novice  an  appreciation  of  the 
process  of  bookbinding.  The  process  of  sewing,  rounding,  glueing 
and  trimming  a book  is  known  as  forwarding. 

Sewing  the  Signatures.  Signatures  can  be  sewed  on  either 
tape  or  cord.  If  tapes  are  used,  three  are  usually  sufficient  to 
give  the  necessary  strength  to  the  binding.  If  cords  are  used,  three 
will  suffice  for  small,  thin  books  but  five  cords  are  usually  pre- 
ferred in  order  to  give  much  more  strength  to  the  binding.  A simple 
sewing  frame  is  illustrated  in  figure  86  found  on  page  207.  The 
five  vertical  cords  are  tied  around  a dowel  rod  under  the  base  of 
the  frame  and  then  passed  through  the  thin  slot  near  the  edge  of  the 
frame.  They  are  then  tied  to  the  upper  dowel  rod.  The  two  small 
wedges  on  each  vertical  member  of  the  frame  are  forced  into  position 
to  place  a slight  amount  of  tension  on  the  cords.  The  frame  is 
ready  to  have  the  signatures  sewed  on  the  cord. 

The  first  signature  is  placed  on  the  bed  of  the  frame  with 
the  fold  against  the  vertical  cords.  It  should  be  placed  so  that 
each  outside  cord  is  an  equal  distance  in  from  the  end  of  the  sig- 
nature. If  the  pages  are  numbered,  the  last  signature  making  up  the 
book  must  be  the  first  signature  placed  on  the  bed  of  the  sewing 
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3 Back  of  book  is  glued 
lightly,  trimmed,  when 
dry  and  rounded  slight- 
ly. 


While  in  backing  clamp 
super  is  glued  to  the 
back,  head  bands  placed 
on  each  end,  ends  of  cords 
are  frayed  and  cotton  pack- 
ing glued  over  super. 


Individual  signatures  are 
sewed  to  cords  of  sewing 
frame . 


Book  is  clamped  firmly  in 
the  backing  clamp  and  the 
back  is  rounded  over  with 
glancing  hammer  blows. 


distance  equal  to  thickness 
of  boards  used  for  cover 


Figure  85.  Sewing  and  Forwarding  a Case  Bound  Book 
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1/8"  space 


i 


1/8"  overhang 


j|  Boards  are  cut  for  cover 
leaving  allowances  for  a 
hinge  and  an  overhang  at 
the  head,  foot  and  fore-edge. 


2  A strip  of  gummed  paper  is 
pasted  on  each  board  so  as 
to  measure  the  correct  dis- 
tance around  the  back. 


3  A piece  of  book  cloth 
is  cut  three  quarters 
of  an  inch  larger  in 
all  directions  than  the 
size  of  the  boards  when 
they  are  opened.  After 
being  glued,  the  boards 
are  placed  on  the  cover 
cloth.  The  excess  cloth 
is  folded  over  the  edges 
and  glued.  The  measuring 
strip  is  then  removed. 


4  The  book  is  carefully  placed 
in  position  on  one  side  of 
the  case.  Glue  is  spread  on 
the  super  and  the  end  sheet,  and 
the  other  half  of  the  case  is 
brought  over  to  its  correct  lo- 
cation. The  book  is  then  turned 
over  and  the  process  is  repeated 
for  the  other  cover. 


5  A bone  folder  is  run  along 
the  hinges  and  the  book  is 
placed  between  two  lying- 
in  boards  under  pressure  for 
at  least  twenty- four  hours. 


pressure 


Figure  86.  Covering  a Case  Bound  Book 
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frame  and  the  other  signatures  will  be  placed  on  top  of  this  one. 

If  the  pages  are  not  numbered,  it  does  not  make  any  difference  as 
to  the  order  in  which  the  signatures  are  selected. 

When  the  signature  is  centered  on  the  cords,  the  upper 
half  of  the  signature  is  lifted  by  placing  the  left  hand  into  the 
middle  of  the  fold.  A cord  is  tied  around  the  uprights  of  the  sew- 
ing frame  and  the  upper  half  of  the  signature  is  placed  between  this 
cord  and  the  crossbar  of  the  frame.  In  this  manner  the  signature 
will  remain  open. 

The  needle  is  threaded  with  binder's  thread  and  the  free 
end  of  thread  is  thumbtacked  into  the  right-hand  end  of  the  frame. 
The  needle  is  inserted  from  the  outside  of  the  signature  at  a point 
about  one  inch  from  the  right-hand  end  of  the  signature.  This  point 
and  a corresponding  point  on  the  other  end  will  be  the  location 
for  the  kettle  stitch  which  is  used  to  tie  the  individual  signa- 
tures into  one  unit.  The  needle  passes  through  the  fold  into  the 
inside  of  the  signature.  It  is  pushed  through  the  paper  to  the 
left  of  tie  first  cord.  The  stitch  is  carried  around  the  cord  and 
reenters  the  same  hole,  but  from  the  right-hand  side  instead  of 
from  the  left.  The  thread  is  drawn  tightly  and  the  needle  is  push- 
ed through  at  the  left  of  the  next  cord  where  it  is  carried  around 
in  a like  manner.  The  same  procedure  is  repeated  for  each  cord  and 
after  the  last  cord  has  been  stitched,  the  needle  is  pushed  through 
the  fold  at  the  location  of  the  left-hand  kettle  stitch. 

This  process  of  carrying  the  thread  around  each  cord 
actually  stitches  the  signatures  to  the  cords  which  in  turn  gives 
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the  book  its  strength.  The  upper  half  of  the  signature  which 
has  been  in  a vertical  position,  is  brought  down  to  its  normal 
closed  position  and  the  next  signature  is  placed  with  its  fold 
against  the  cords.  The  needle  is  inserted  in  the  fold  of  the 
second  signature  direct- 
ly above  the  point  where 
it  came  out  of  the  pre- 
vious signature,  or  at 
the  location  of  the  ket- 
tle stitch.  The  signa- 
ture is  sewed  to  the  Figure  87.  Making  the  Kettle  Stitch 
cords  in  the  same  man- 
ner except  the  direction  is  from  the  left  side  to  the  right  side. 
V.hen  the  thread  comes  out  at  the  kettle  stitch  mark  at  the  right- 
hand  end,  it  is  tied  to  the  thread  entering  the  signature  belo w at 
the  kettle  stitch  as  seen  in  figure  87.  The  kettle  stitch  actually 
ties  the  signatures  together  and  adds  to  the  strength  of  the  book. 

A kettle  stitch  is  made  at  the  end  of  each  signature  from 
this  point  on.  The  kettle  stitch  must  be  looped  very  tightly  with 
the  previous  one  to  hold  the  signatures  togetner.  This  sewing  pro- 
cess is  repeated  for  all  of  the  signatures.  After  the  last  kettle 
stitch  has  been  made,  the  thread  is  cut  off  with  about  two  inches 
remaining.  When  the  back  is  glued  this  remaining  end  is  glued  to 
the  back.  The  thumbtack  holding  the  original  end  of  thread  is  re- 
moved and  this  end  is  fastened  to  the  signature  directly  above  it 
with  a kettxe  stitch.  The  thread  is  then  cut  so  that  a two  inch 
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section  remains.  This  is  glued  into  the  back  of  the book  in  a 
later  step. 

The  cords  are  cut  off  at  about  an  inch  and  a half 
from  the  book.  The  part  of  the  cord  that  remains  on  the  frame  is 
removed  so  that  the  frame  will  be  ready  for  the  next  job.  In 
case  the  original  piece  of  thread  is  not  long  enough  for  the  entire 
sewing  process,  it  may  be  tied  onto  another  piece  by  means  of 
either  a square  knot  or  a weaver’s  knot.  The  knot  should  be  made 
on  the  inside  of  the  signature. 

Trimming  the  Edges.  Trimming  the  edges  of  the  book  with 
a printer's  paper  cutter  is  probably  the  quickest  method,  if  such 
a cutter  is  available.  Only  enough  paper  should  be  removed  to  make 
the  edges  smooth,  as  the  more  paper  removed,  the  smaller  the  margins 
on  the  finished  page  will  be. 

The  presence  of  the  thread  and  the  extra  thickness  of 
the  folds  cause  the  back  of  the  book  to  be  thicker  than  the  other 
edges.  When  using  the  paper  cutter  this  must  be  taken  care  of  by 
placing  an  equivalent  thickness  of  cardboard  both  under  and  over 
the  book  before  making  the  cuts.  The  pieces  of  cardboard  are  not 
quite  pushed  to  the  back  of  the  book  which  will  cause  the  book  to 
sit  flat  in  the  paper  cutter. 

The  book  is  placed  in  the  cutter  with  tne  back  against 
the  side  gauge  on  the  left.  The  back  gauge  is  brought  forward  un- 
til enough  paper  is  removed  to  make  a smooth  edge.  The  book  is 
turned  end  for  end  and  the  second  trim  cut  is  made.  To  trim  the 
fore-edge,  the  head  of  the  book  is  placed  against  the  side  gauge 
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on  the  left  and  the  back  of  the  book  is  placed  against  the  back  gauge. 


If  a printer's  paper  cutter  is  not  available,  the  book 
can  be  clamped  between  two  boards  with  either  a "C”  clamp  or  an 
ordinary  woodworker's  clamp.  Before  placing  the  book  in  the  clamps, 
lines  are  made  where  it  is  to  be  trimmed.  The  first  board  is  placed 
even  with  one  of  these  lines.  The  waste  is  cut  off  with  a sharp 
chisel  using  an  even  paring  motion.  This  procedure  is  illustrated 
in  figure  84  found  on  page  203. 

Rounding  the  Back.  The  rounding  process  is  started  by 
placing  the  book  on  its  side.  The  top  sections  are  pulled  away 
from  the  back  while  at  the  same  time,  the  center  of  tne  fore-edge 
of  the  book  is  pushed  towards  the  back  with  the  thumb.  While 
this  is  being  done  with  one  hand,  the  other  hand  is  lightly 
hammering  the  upper  edge  of  the  back  with  a backing  hammer  or  a 
flat-faced  shoemaker's  hammer.  This  process  is  continued  until 
the  upper  half  of  the  book  is  curved,  after  which  it  is  turned  over 
and  the  same  process  is  repeated  to  make  both  sides  of  the  book 
symmetrical.  This  process  is  illustrated  in  figure  85  found  on 
page  206. 

Backing.  The  rounded  book  is  placed  between  two  backing 
boards  in  the  backing  clamp.  If  such  a clamp  is  not  available, 
the  book  is  placed  between  the  backing  boards  which  are  clamped 
with  a "C"  clamp.  The  book  should  be  so  positioned  in  the  backing 
boards  that  the  back  edge  will  extend  above  the  upper  edges  of  the 
backing  boards  a distance  equal  to  the  thickness  of  the  boards  to 
be  used  in  the  cover.  The  book  should  be  clamped  securely  to 
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prevent  it  from  moving  while  the  back  is  being  hammered.  The 
back  hammering  process  is  started  at  one  end  and  continued  to  the 
other  end.  It  is  then  repeated  for  the  other  side.  The  blows  are 
light,  glancing  blows  aimed  toward  the  outside  of  the  book.  This 
procedure  is  illustrated  in  figure  85  found  on  page  206.  This 
process  of  actually  bending  the  edge  over  slightly  forms  the  joint 
into  which  the  cover  of  the  book  will  fit. 

When  the  rounding  and  backing  process  is  completed,  a 
light  coat  of  flexible  glue  is  brushed  over  the  back  of  the  book. 

A piece  of  super  is  cut  to  extend  one  inch  over  each  side  and  a 
half  of  an  inch  from  each  end.  This  piece  of  super  is  placed  on 
the  glued  surface  and  another  coat  of  glue  is  spread  on  top  of 
this  with  care  being  taken  to  work  the  glue  well  into  the  mesh 
of  the  super. 

Headbands . Originally  headbands  were  used  to  give 
added  strength  to  the  binding  but  today  they  are  purely  orna- 
mental in  purpose.  Headbands  can  be  purchased  in  very  attractive 
color  assortments  or  can  be  made  in  the  shop.  To  make  them  by 
hand,  a piece  of  gayly  colored  cloth  is  cut  one  inch  long  and  to 
the  width  necessary  for  the  book  involved.  The  headband  is 
covered  with  paste  or  glue  and  rolled  around  a cord,  except  for 
the  last  quarter  of  an  inch  which  must  be  free  to  be  glued  onto 
the  book.  The  headband  should  dry  thoroughly  before  being 
placed  on  the  back  of  the  book  at  both  the  head  and  the  foot.  The 
color  of  the  material  should  be  chosen  so  as  to  harmonize  with 
the  color  scheme  selected  for  the  cover. 
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Covering  the  Book.  The  boards  for  the  cover  should  be 


cut  to  allow  a quarter  of  an  inch  overhang  at  the  nead,  foot  and 
fore-edge.  There  should  also  be  an  allowance  of  one-eighth  of  an 
inch  at  the  hinge.  The  boards  are  fitted  into  place  on  the  book 
and  a strip  of  gummed  paper  is  attached  to  them  at  both  the  head 
and  the  foot.  This  strip  should  fit  smoothly  around  the  back  of 
the  book  and  should  also  be  pressed  into  the  hinge  as  illustrated 
in  figure  86  found  n page  207.  This  strip  will  serve  to  hold 
the  boards  the  correct  distance  apart  while  they  are  being  glued 
to  the  cover  cloth.  The  boards  and  the  cover  cloth  are  glued 
together  in  the  same  manner  as  described  for  the  notebook,  with  the 
exception  that  the  library  corner  is  used  on  all  four  corners  rather 
than  Just  the  fore-edge.  After  the  glueing  process  is  completed, 
the  gummed  paper  is  removed.  The  cover  is  then  allowed  to  dry. 

The  cover  should  be  laid  out  flat  on  the  bench  with  the 
book  placed  on  one  side  of  tne  cover  in  the  exact  position  in 
which  it  is  to  fit.  The  top  sheet  of  the  book  is  called  the  end 
sheet,  while  the  second  sheet  will  serve  as  the  flyleaf.  A piece 
of  paper  should  be  placed  between  the  end  sheet  and  the  flyleaf. 

The  inch  and  a half  of  cord  that  was  allowed  to  remain  on  each 
side  of  the  book  is  then  frayed.  Following  this,  both  the  frayed 
cord  and  the  one  inch  extended  portion  of  the  super  are  glued  down 
to  the  end  sheet.  A thin  coat  of  glue  is  spread  evenly  over  the 
entire  surface  of  the  end  sheet  after  which  the  cover  is  brought 
over  and  placed  in  a closed  position.  When  placing  the  cover  in 
position,  it  must  be  carefully  lifted  over  the  hinge  and  placed 
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down  evenly  on  the  glued  surface  of  the  end  sheet. 

The  book  is  turned  over,  the  cover  laid  back,  and  the 
same  process  repeated.  The  bone  folder  should  be  run  through  the 
hinges  on  both  sides.  Lying-in  boards,  as  illustrated  in  figure 
83  found  on  page  201,  are  placed  on  each  side  with  the  sixteenth- 
of-an-inch  portion  of  exposed  metal  pressing  into  the  hinges.  The 
entire  assembly  should  be  placed  in  a clamp  for  twenty-four  hours. 

Finishing  the  Book.  In  bookbinder's  language,  the  term 
finishing  means  stamping  or  decorating  the  cover  of  the  book.  The 
title  and  decoration  can  be  stamped  on  the  case  before  it  is 
placed  on  the  book  or  it  can  be  placed  on  the  cover  after  the  case 
is  fastened  to  the  book.  The  title,  author  and  appropriate 
decoration  can  be  printed  with  heavy  ink  or  stamped  with  a spe- 
cially prepared  form  of  gold  leaf. 

Most  small  shops  will  have  a pallet  which  can  be  utiliz- 
ed for  hand  stamping  gold  leaf  ornamentation  on  the  cover.  The 
type  must  be  heated  to  make  the  leaf  stick  to  the  cover.  To 
better  stand  the  temperatures  required,  brass  type  is  used  for  this 
kind  of  work. 


MACHINE  MADE  BOOKS 

The  procedure  for  machine  bound  books  as  used  in  in- 
dustry is  again  very  similar  to  the  hand  processes  previously 
described.  The  one  major  difference  is  that  of  mechanization. 
Little  is  done  by  hand  as  machines  have  been  invented  that  are 
able  to  do  the  same  job  and  do  it  much  more  rapidly  and  also 
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more  economically  than  could  be  done  by  hand. 

As  the  printed  pages  come  from  the  press  they  are  fold- 
ed and  gathered  into  signatures  by  a machine.  The  collating  process 
is  usually  eliminated  as  the  assembly  line  is  so  organized  that  the 
signatures  cannot  get  into  an  improper  sequence.  Machine  folding 
is  carefully  planned  at  the  time  the  imposition  is  done.  Usually 
sixteen  pages  are  printed  at  one  time  and  they  are  so  laid  out  tnat 
when  the  sheet  of  paper  passes  through  the  folding  machine,  the 
pages  are  all  in  the  correct  sequence  and  have  the  proper  margins. 
The  sewing  is  done  by  machine  and  differs  from  hand  sewing  in  that 
a continuous  chain  stitch  is  used.  The  trimming  is  usually  done 
on  a three-blade  trimmer  which  trims  the  top,  bottom  and  fore-edge 
simultaneously.  Rounding  and  backing  is  all  done  at  one  time  in 
the  same  machine,  which  presses  a curve  in  the  fore-edge  while  a 
roller  passes  over  the  back  to  both  round  it  and  form  the  hinge. 

The  cases  are  all  assembled  in  advance  in  a machine  called  a case- 
maker.  Machines  are  also  used  to  assemble  the  book  and  the  case 
automatically,  after  which  they  are  put  in  large  presses  holding 
many  hundred  of  books  all  of  which  are  drying.  The  mechanization 
applied  to  the  bookbinding  industry  makes  it  possible  to  turn  out 
many  more  books  than  would  ever  be  possible  by  hand  methods. 


THE  CARE  OF  BOOKS 

When  a book  is  well  made  of  good  materials,  its  life 
may  be  several  hundred  years.  The  life  expectancy  and  also  the 
serviceability  of  any  book  will  be  greatly  extended  through  proper 
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care.  Some  ways  of  properly  handling  books  are  as  follows:1 

1.  Keep  books  out  of  damp  places  or  direct  sun- 
shine. Excessive  dryness  or  humidity  will  damage  books. 

2.  Keep  books  away  from  radiators  or  other  sources 
of  heat. 

3.  When  a book  is  laid  down,  it  should  be  closed. 

4.  Use  a thin  book  mark.  Pencils,  notebooks,  or 
other  thick  objects  placed  within  the  book  will  break 
the  binding. 

5.  When  removing  books  from  shelves,  avoid  pulling 
the  head  except  to  tip  the  book  forward  so  it  may  be 
grasped  at  the  back. 

6.  Protect  books  from  mice,  which  gnaw  at  the 
paper  and  glue. 

7.  Watch  for  beetles,  ants  and  bookworms. 

8.  Protect  school  books  with  a stout  paper  cover. 

9.  Mend  torn  pages  and  tip  in  loose  pages  as  soon 
as  they  are  noticed. 

10.  Rebind  good  books  as  soon  as  wear  has  loosened 
the  hinges  and  sewing. 

11.  Books  should  be  dusted  frequently,  especially 
in  localities  where  soft  coal  is  burned. 

12.  Books  should  be  stood  on  shelves  closely  enough 
together  that  they  so  not  sag,  but  not  tightly  enough  to 
risk  damage  when  they  are  removed  or  replaced. 

13.  Thick  books  should  be  laid  on  their  sides. 

14.  Valuable  books  should  be  kept  in  closed  cases 
or  is  special  slip  cases. 

15.  Open  new  books  correctly,  for  otherwise  the 
binding  may  be  cracked.  The  life  of  a new  book  may 
depend  on  the  patience  taken  when  the  pages  are  first 
opened.  The  closed  book  should  be  placed  with  its 
back  on  the  table.  The  covers  very  slowly  opened  and 
pressed  to  the  level  of  the  table.  The  finger  is  run 
lightly  along  inside  the  hinges  of  the  cover.  The  body 
of  the  book  is  at  the  same  time  perpendicular  to  the 

top  of  the  table,  being  held  with  one  hand.  This  operation 
is  first  performed  on  one  side  of  the  book  and  then  on 
the  other.  A few  pages  at  a time  are  folded  flat  in 
the  same  manner  as  the  cover.  The  left  thumb  is  run  up 
and  down  the  hinge  of  the  left  side  while  the  right  hand 
holds  the  body  of  the  book  upright.  Then  the  right 
thumb  is  run  up  and  down  the  right  hinge  while  the  book 
is  held  upright  with  the  left  hand.  The  process  is  re- 
peated, a few  pages  at  a time,  until  the  center  is  reached. 


1.  Anthony  Marinaccio  and  Burl  Neff  Osburn,  Exploring  the 
Graphic  Arts,  pp.  235-236.  Scranton,  Pennsylvania:  International 

Textbook  Company,  1942. 
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THE  REPAIR  OF  BOOKS 


Frequently  the  life  of  an  old  book  can  be  prolonged  by 
repairs,  provided  the  damage  is  recognized  in  sufficient  time. 

Sizing  Pages  of  Old  Books.  Pages  in  old  books  may  become 
soft  and  woolly  because  the  size  has  completely  broken  down.  The 
sheets  may  be  resized  by  making  a solution  according  to  the  follow- 
ing procedure.  One  ounce  of  gelatin  is  dissolved  in  a quart  of 
water  and  heated  slowly  to  120  degrees.  If  heated  quickly,  the 
solution  will  burn  and  turn  brown.  The  solution  is  strained  through 
a piece  of  cloth  and  then  kept  warm  in  an  open  tray. 

The  sheets  to  be  sized  are  quickly  submerged  in  the 
solution  and  placed  between  pieces  of  blotting  paper.  They  may  be 
pressed  in  a bookpress  after  which  they  should  be  hung  up  to  dry. 

Removing  Soiled  Spots.  Most  soiled  spots  can  be  removed 
by  rubbing  gently  with  a good  soap  eraser.  Grease  and  oil  stains 
can  be  removed  with  carbon  tetrachloride.  The  liquid  is  poured 
freely  in  a circle  around  the  stain  until  the  stain  is  completely 
covered.  A warm  flat  iron  is  applied  over  a piece  of  blotting 
paper  and  the  marks  will  usually  disappear. 

Mending  Torn  Pages.  Torn  sheets  can  be  mended  in  any 
one  of  several  ways.  They  can  be  pasted  together  or  they  can  be 
pasted  over  with  a transparent  adhesive  or  Japanese  paper. 
Satisfactory  adhesives  are  sold  at  all  stationery  stores.  In 
cases  where  part  of  a sheet  is  missing,  a piece  of  paper  is  cut  to 
a size  to  conform  with  the  missing  section  and  pasted  on  the  sheet, 
thus  prolonging  the  life  of  a book. 
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Rebuilding  a Worn  Book.  A book  which  is  to  be  rebuilt 


must  be  carefully  taken  apart  before  any  rebuilding  can  be  done. 

The  case  is  first  removed  by  cutting  through  the  end  sheets  with 
a razor.  The  strips  of  super  and  glue  on  the  back  edge  are 
dampened  and  pulled,  with  care  being  taken  not  to  tear  the  pages. 

If  the  sewing  is  loose,  the  signatures  should  be  pulled  apart. 

The  process  of  sewing  the  signatures  which  are  not  damaged 
is  the  same  as  that  described  for  sewing  new  work.  If  the  signatures 
are  damaged,  other  means  must  be  employed.  If  one  or  two  folds 
are  torn,  they  can  be  pasted  together  with  a thin  strip  of  tough 
paper,  and  then  refolded.  Books  in  which  the  majority  of  the  sig- 
natures are  torn  at  the  fold  cannot  be  resewed  unless  each  fold  is 
individually  reinforced.  If  there  are  wide  inside  margins,  the  side- 
stitching  method  can  be  used.  To  bind  with  the  side-stitch  the  book 
is  clamped  between  two  boards  and  a series  of  holes  are  drilled  along 
the  back  edge  of  the  book  about  one  inch  apart  and  one-quarter  of 
an  inch  from  the  edge.  A piece  of  binder's  thread  is  passed  through 
the  holes  and  continued  back  to  the  starting  place  where  it  is  drawn 
tight  and  tied.  The  remaining  steps  are  the  same  as  those  previously 
described.  Books  which  are  side- stitched  do  not  lay  open  as  easily 
as  do  books  which  are  sewed  to  cords.  This  method  is  usually  not 
used  unless  it  is  absolutely  necessary. 

After  the  book  is  resewed,  the  remainder  of  the  process  is 
the  same  as  described  for  a new  book.  If  the  old  cover  is  not  too 
badly  worn,  it  can  be  used  again  but  the  cover  is  usually  also  in 
need  of  replacement  if  the  book  requires  rebinding. 
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INKS  : 


THEIR 


MANUFACTURE,  USE 

AND  CARE 


Ink  is  every  bit  as  important  to  a finished  printed  Job 
as  is  the  paper  or  the  composition.  The  development  of  suitable 
inks  for  the  various  phases  of  graphic  arts  has  played  a very 
Important  role  in  the  history  of  printing  processes.  Every 
printing  process  had  to  await  the  development  of  a satisfactory 
ink  before  it  could  be  used. 

To  emphasize  the  importance  of  the  ink  making  industry, 
the  printers  in  the  United  States  alone  purchase  between  thirty 
and  forty  million  dollars  worth  of  ink  per  year.  The  amount 
used  on  a particular  Job  may  vary  from  a fraction  of  an  ounce 
for  a small  personal  Job  to  as  much  as  one  hundred  and  seventy- 
five  thousand  pounds  for  a single  Sunday  edition  of  a large  city 
newspaper.  It  has  been  estimated  that  between  five  hundred  and 
six  hundred  thousand  pounds  of  ink  are  used  for  a single  week- 
day edition  of  papers  all  over  the  United  States.  i'he  quantity 
of  ink  used  daily  in  printing  books,  catalogues,  magazines. 
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packages,  label,  tickets  and  an  almost  limitless  variety  of 
commercial  jobs  even  exceeds  the  amount  required  for  newspaper 
production . 

Development  of  Inks.  In  Asia,  where  the  Chinese  had  ex- 
perimented with  various  phases  of  printing  long  before  the  time  of 
Gutenberg,  records  show  that  by  400  A.  D.  inks  were  made  from 
plant  substances  mixed  with  colored  earths  and  soot  or  lampblack. 

By  the  time  Gutenberg  did  his  work  in  Germany,  inks  were  obtained 
by  mixing  varnish  or  boiled  linseed  oil  with  lampblack.  This  type 
of  ink  was  used  by  all  early  printers  and  continued  in  use  with 
little  variation  for  the  next  three  hundred  years.  With  the  intro- 
duction of  new  and  different  types  of  printing  from  the  traditional 
letterpress,  demands  for  new  and  more  efficient  types  of  inks  were 
increased.  By  the  middle  of  the  nineteenth  century,  much  progress 
has  been  made  in  the  use  of  driers,  and  many  new  pigments  were  being 
used  in  the  manufacturing  of  colored  inks.  Varnishes  of  varying 
degrees  of  stiffness  were  introduced  to  provide  a variation  of  inks 
for  different  kinds  of  presses  and  for  different  types  of  papers. 
However,  the  general  inkmaking  process  and  methods  differed  little 
from  those  used  in  the  time  of  Gutenberg.  It  was  not  until  after 
the  beginning  of  the  present  century  that  inkmaking  became  the  com- 
plex chemical  industry  that  it  is  today. 

CLASSIFICATION  OF  INKS 

There  are  many  classes  of  inks  in  existence  today.  These 
inks  differ  from  each  other  in  accordance  with  the  particular 
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function  they  are  intended  to  serve. 

Letterpress  Inks.  There  are  many  kinds  of  relief 
process  printing  inks  among  which  may  be  included  news  ink,  job 
ink,  cylinder  press  ink,  halftone  ink,  cover  ink  and  special 
purpose  ink.  News  ink  has  little  tackiness  or  adhesive  properties, 
as  it  must  be  delivered  very  quickly  from  the  form  to  the  paper. 

It  has  very  little  drying  property.  The  drying  that  does  occur 
takes  place  by  the  ink  "setting"  into  the  cheap,  pulpy  paper  that 
is  used  in  newspaper  work.  Job  inks  are  made  for  the  general  run 
of  work  done  on  the  platen  press.  These  job  inks  have  considerable 
tackiness  and  come  in  many  consistencies  depending  on  the  type  of 
paper  and  press  that  is  to  be  used.  Inks  for  cylinder  presswork 
vary  in  accordance  with  the  nature  of  the  stock  on  which  they  are 
to  be  printed.  For  hard  finished  paper,  a mixture  that  will  dry 
rapidly  is  used  because  there  will  be  less  absorbtion  into  the  paper. 
Cylinder  press  inks  usually  have  a light  body  so  that  they  will 
give  good  results  on  jobs  that  pass  through  the  press  quite  rapid- 
ly. Halftone  inks  are  ground  very  fine,  since  the  particles  of 
the  pigment  must  not  clog  the  tiny  spaces  between  the  small  dots. 
Halftone  inks  also  possess  the  property  of  drying  rapidly.  Cover 
inks  are  made  of  a stiff  varnish  and  are  usually  very  strong  in 
color.  They  have  a heavy  covering  capacity  which  is  essential 
for  printing  on  cover  stock.  Because  of  the  heavy  body  of  cover 
ink,  it  cannot  be  used  successfully  for  the  printing  of  small 
type  or  of  cuts  with  fine  line  worx  because  the  ink  will  fill  the 
counters.  Many  inks  are  also  on  the  market  today  with  which 
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printing  can  be  done  on  special  surfaces  such  as  metal,  cellophane 
and  plastic,  to  mention  but  a few  possibilities. 

Intaglio  Inks.  Intaglio  inks  have  the  property  of  being 
very  tacky  when  heated.  This  is  the  main  reason  for  warming 
most  of  the  intaglio  process  plates  before  printing.  Intaglio- 
graphic  inks  are  usually  very  rich  in  tone  qualities.  Again 
there  are  many  different  grades  of  ink  available  depending  on 
the  particular  type  of  paper  that  is  to  be  used. 

Planographic  Inks.  Planographic  inks  are  so  manufactured 
as  to  have  the  greasy  base  that  is  the  basic  requirement  for  these 
processes.  There  are  several  grades  of  planographic  inks  that  are 
used  for  different  kinds  of  paper  and  for  tne  different  planographic 
processes . 

Miscellaneous  Process  Inks.  There  are  many  other  inks 
on  the  market  for  other  printing  processes.  Several  of  these  are 
water  color  inks,  rubber-stamp  pad  inks,  drawing  inks,  mimeograph 
and  ditto  process  inks. 

COMPOSITION  OF  PRINTING  INKS 

The  materials  used  in  inkmaking  may  be  divided  into  three 
main  classifications,  namely:  (1)  the  vehicle  or  the  varnish,  (2) 

the  color  pigment,  and  (3)  the  drier.  The  vehicle  serves  as  the 
base  of  the  ink  and  carries  the  color  pigment  to  the  paper  and 
binds  it  there.  The  amount  of  drier  regulates  the  speed  at  which 
the  ink  will  dry  and  is  largely  dependent  on  the  speed  of  the  press 
and  the  type  of  paper  used.  These  three  ingredients  must  be  ground 
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together  in  the  proper  relation  to  one  another  to  suit  the  various 
processes  for  which  they  are  intended. 

Each  ink  manufacturer  has  his  own  formulas  for  making 
different  inks.  Other  ingredients  such  as  tallow,  soap,  castor 
oil  and  beeswax  are  added  to  the  above  basic  constituents  depend- 
ing on  the  purpose  of  the  ink. 

The  Vehicle  or  Varnish.  The  varnishes  most  commonly 
used  are  linseed  oil  and  rosin  oil.  Rosin  is  the  solid  residue 
left  after  the  distillation  of  turpentine.  Melted  rosin  gives  off 
when  distilled  a very  heavy  oil  which  is  used  in  the  manufacture 
of  many  of  the  lower-grade  inks.  Its  most  important  property  is 
that  it  is  readily  absorbed  by  soft  paper  such  as  is  used  in  news- 
paper work.  Linseed  oil  is  made  from  the  pressed  seeds  of  the 
flax  plant.  It  is  purified  by  letting  the  residue  settle  and  ex- 
tracting the  pure  oil  from  the  top.  Its  most  important  property 
is  that  of  drying  readily  and  leaving  a hard,  smooth  surface.  It 
also  has  the  property  of  adhering  firmly  to  paper. 

The  Pigment.  The  function  of  the  pigment,  as  previously 
stated,  is  to  produce  the  color.  Most  pigments  are  obtained  from 
various  objects  in  the  mineral,  vegetable  and  animal  kingdoms. 
Among  these  materials  are  lampblack,  bone  black  and  gas  black. 
Lampblack  is  obtained  by  burning  various  kinds  of  oils  and 
collecting  the  soot.  Vi  hen  ground  with  the  varnish,  lampblack 
gives  flow  to  the  ink.  Bone  black  is  made  from  charred  bones 
ground  into  fine  powder.  Bone  black  cannot  be  employed  for  inks 
that  are  to  be  used  for  surface  printing.  However,  it  does  have 
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peculiar  properties  that  make  it  an  excellent  ink  for  intaglio 
plate  work.  Such  an  ink  is  rich  in  tone  and  when  printed  will  lay 
in  a thick  film.  Gas  black  is  collected  in  much  the  same  manner 
as  lampblack.  The  gas  is  burned  with  an  insufficient  amount  of 
oxygen  resulting  in  carbon.  Gas  black  when  ground  with  varnish 
makes  the  ink  short  or  lacking  in  flow.  Metallic  oxides  and  coal 
tar  derivatives  are  used  to  produce  the  various  colors.  Most  of 
the  color  pigments  used  today  are  secret. 

The  Drier,  uinseed  oil,  as  well  as  most  of  the  other 
oils  used  in  the  vehicle,  possesses  a small  amount  of  drying 
quality.  All  are  much  too  slow  for  printing  processes  where  it 
is  necessary  to  handle  the  sheets  within  a few  hours  after  they  are 
printed.  To  speed  the  drying  process,  a drying  element  is  added  to 
the  mixture.  Most  of  these  drying  elements  are  derived  from 
metallic  salts,  with  lead  and  manganese  used  most  frequently.  The 
amount  of  drier  used  depends  on  the  kind  of  paper,  the  temperature 
and  the  type  and  speed  of  the  press  involved.  Inks  used  on  hard 
papers  need  more  drier  than  those  used  on  soft  papers,  because  in 
the  former  the  ink  remains  on  the  surface  while  in  the  latter  the 
ink  is  absorbed  by  the  paper  thereby  lessening  the  time  required 
for  drying. 


COMMERCIAL  MANUFACTURE  OF  INKS 

The  processes  used  by  the  various  companies  vary  consider- 
ably but  they  all  more  or  less  follow  the  same  general  pattern 
described  in  the  following  paragraphs. 
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The  first  step  In  preparing  the  vehicle  is  the  boiling 
or  burning  of  the  oil  which  is  to  serve  as  the  base  for  the  ink. 
The  oil  is  heated  until  it  will  form  a thread  when  a drop  is 
touched  to  a glass  plate.  This  boiling  process  gives  the  oil 
the  property  of  tackiness.  The  boiled  oil  is  mixed  with  the 
other  ingredients  before  it  is  allowed  to  cool.  If  the  ink  is  to 
be  of  a glossy  nature  certain  basic  types  of  gums  are  added  at 
this  point. 

If  the  ink  is  to  be  used  on  paper  with  a hard  surface, 
a drier  is  added  to  the  mixture.  The  ink  and  the  drier  must  be 
mixed  thoroughly  and  heated  to  a high  temperature  for  a consider- 
able length  of  time. 

The  next  item  to  be  added  is  the  pigment.  The  correct 
amount  of  pigment  is  very  important  for  too  much  pigment  will  not 
allow  the  ink  to  develop  the  proper  amount  of  adhesion  to  cause 
the  ink  to  stick  to  the  paper.  If  too  little  pigment  is  added, 
the  desired  color  will  not  be  achieved.  The  correct  proportions 
can  only  be  determined  by  extensive  experimentation.  Ordinary 
mixing  of  the  varnish  and  the  pigment  will  not  bring  the  two 
ingredients  into  the  desired  contact  with  each  other.  To  over- 
come this  obstacle,  large  steel  cylinders  or  granite  stones  ro- 
tating against  one  another  are  used  for  the  purpose  of  grinding 
the  ink.  Cheaper  inks  are  ground  only  one  or  two  times  but  those 
of  a very  fine  consistency  are  ground  many  times.  The  number  of 
times  the  mixture  is  to  be  ground  is  determined  by  the  quality  of 
ink  that  is  desired. 
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THE  CARE  OF  INKS 


If  a can  of  ink  is  left  uncovered,  a thick  scum  will 
form  over  the  top  thus  resulting  in  a waste  of  ink.  Whenever  a 
can  of  ink  is  used,  the  lid  should  be  replaced  Immediately.  The 
same  rule  applies  to  inks  in  tubes.  To  further  seal  ink  in  cans, 
a piece  of  oiled  paper  should  be  placed  on  the  can  when  it  is  not 
to  be  used  for  awhile,  and  the  lid  is  then  drawn  down  in  position 
over  the  sheet  of  oiled  paper  to  further  seal  the  contents  of  the 
can.  Some  pressmen  even  pour  a film  or  oil  over  the  ink  remaining 
in  the  can  to  help  seal  it. 

In  removing  ink  from  the  can,  the  spatula  or  ink  Knife 
should  not  dig  deeply  into  the  mass  of  ink.  The  necessary  amount 
of  ink  should  be  taken  from  the  top  without  disturbing  the  entire 
contents.  The  exposed  surface  should  be  left  smooth  so  that  the 
air  will  penetrate  only  a minimum  amount  of  the  ink. 


MIXING  COLORED  INKS 

Colored  inks  are  obtained  ready-mixed  from  the  manufac- 
turer. However,  many  occasions  in  the  pressroom  will  require  the 
mixing  of  special  colors  or  tints  not  available  commercially.  Inks 
are  mixed  on  a clean,  smooth  surface,  usually  a piece  of  glass  or 
a slab  of  marble,  with  a spatula  or  ink  knife. 

To  avoid  waste  in  mixing  different  shades,  it  is  best  to 
first  mix  a very  small  amount  noting  the  general  proportion  of  each 
color  added.  The  mixture  should  be  started  with  the  lightest  color 
or  white,  and  the  colors  should  be  added  sparingly.  If  the 
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mixing  process  is  done  on  a sheet  of  glass,  it  is  well  to  place  a 
sheet  of  white  paper  under  the  glass  to  aid  in  visualizing  the  color 
that  is  being  made. 

In  order  to  ascertain  the  exact  color  of  a mixture,  a 
very  small  quantity  should  be  spread  on  a piece  of  white  paper. 

The  reason  for  this  is  that  ink;  in  a mass  will  appear  slightly 
darker  than  the  color  will  turn  out  to  be  when  printed  on  a sheet. 

A very  satisfactory  procedure  used  to  get  a reliable  test  of  the 
color  is  to  fold  a piece  of  paper  and  tear  out  a small  semi- 
circular section.  When  the  sheet  is  unfolded,  the  circular  hole 
should  be  about  the  size  of  a ten  cent  piece.  A small  amount  of 
ink  is  placed  on  the  finger  tip.  The  piece  of  paper  with  the  hole 
in  it  is  placed  over  the  white  sheet  to  be  used  for  a test  sheet. 

The  small  amount  of  ink  is  dobbed  on  the  sheet  through  the  hole. 

The  ink  should  be  applied  with  a rubbing  action  to  insure  an  even 
application.  The  hole  in  the  paper  will  act  as  a stencil  and  the 
resulting  impression  will  have  a clear  cut  edge  which  will  make 
the  evaluation  of  the  mixture  much  more  satisfactory.  Several 
tests  will  usually  have  to  be  made  before  the  desired  color  is 
achieved.  When  preparing  a special  color,  the  special  color 
should  never  be  placed  on  the  press  unless  tnere  is  a suificient 
amount  mixed  for  the  entire  run. 
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THE  APPLICATION  OF  COLOR  TO 

PRINTING 


The  use  and  application  of  color  on  the  printed  page  in- 
volves many  technical  and  scientific  considerations  that  are  far 
beyond  the  scope  of  the  general  textbook.  Fine  color  printing  is 
a highly  specialized  art,  requiring  considerable  skill.  The  best 
color  jobs  are  done  by  color-printing  establishments  who  specialize 
in  this  work.  However,  all  shops  are  sometimes  called  on  to  turn 
out  two-  and  three-color  jobs,  therefore  the  printer  should  have 
some  basic  knowledge  of  the  use  of  simple  color  schemes. 

There  are  many  different  theories  of  color  but,  regardless 
of  the  system,  most  of  the  basic  facts  are  identical.  Without 
attempting  to  explain  any  specific  theory  completely,  this  unit 
will  attempt  to  outline  the  basic  facts  regarding  color  and  its 
application. 

This  section  will  be  concerned  with  the  basic  properties 
of  color  and  their  effects  as  well  as  simple  techniques  for  the 
securing  of  pleasing  harmony  in  the  use  of  color. 
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SCHEMATIC  APPROACHES  TO  THE  USil  Ob  COLOR 

Most  color  theories  break  the  colors  down  into  one  of 
several  arrangements  to  simplify  their  use. 

Primary  and  Secondary  Colors.  Light  is  a color.  A ray 
of  sunlight  contains  all  of  the  different  colors.  This  is  clearly 
seen  in  a rainbow  where  the  sunlight  is  refracted  so  the  colors 
appear  in  separate  bands.  A ray  of  sunlight  can  also  be  studied  by 
observing  it  through  a prism.  After  it  passes  the  prism  refracts  the 
white  light  and  spreads  out  the  colors  as  shown  in  figure  88. 

Three  of  these  colors,  red,  yellow  and  blue,  will  by  the 
proper  combination  with  each  other,  produce  all  other  colors. 

Since  these  other  colors  can  be 
mixed  from  the  first  three,  the  red, 
yellow  and  blue  are  known  as  the 
primary  colors.  Orange  is  a combin- 
ation of  red  and  yellow;  green  a 
combination  of  yellow  and  blue;  and 
violet  a combination  of  blue  and  red. 
Orange,  green  and  violet  are  therefore 
classed  as  secondary  colors.  This 
mixing  of  colors  can  be  carried  on 
indefinitely  with  numerous  combinations.  Figure  89  illustrates 
a simple  arrangement  of  the  primary  and  secondary  colors  on  a 
color  wheel. 

White  and  black  are  not  considered  as  colors.  Instead, 
they  are  frequently  referred  to  as  neutrals.  A real  black  is 
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Figure  68.  The  Colors  of 
the  Spectrum  in  Their 


Regular  Order 
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total  darkness  or  a complete  absence  of  color.  A real  white  is 
total  brightness  or  white  light  from  the  sun  which  in  reality  is 
a blending  of  all  of  the  colors.  G-ray  is  a neutral  which  lies 
somewhere  between  black  and  white. 

A Simple  Color  Wheel,  For  convenience  in  arrangement  and 
study,  the  colors  are  frequently  placed  around  a circular  chart 
called  a color  wheel.  A color 
wheel  for  the  primary  and  sec- 
ondary colors  is  illustrated 
in  figure  89-  It  should  be 
noticed  that  the  colors  are  so 
positioned  that  the  mixing  of 
two  adjacent  primary  colors 
will  result  in  the  secondary 
c^lor  that  is  placed  between 
the  two  primary  ones.  The 
diagram  in  figure  89  may  be 
expanded  wit a additional  gra- 
dations of  the  six  basic  colors  as  illustrated  in  figure  92  found 
on  page  236.  The  more  complete  color  wheel  in  figure  92  will  be 
very  valuable  in  the  study  of  harmony  which  will  be  discussed  later 
in  this  unit. 

Three  Dimensions  of  Color.  Colors  have  three  dimensions. 
The  individual  is  less  likely  to  become  confused  after  attaining  a 
thorough  knowledge  of  these  dimensional  relationships  that  exist 
among  the  colors.  The  dimensions  are  hue,  value  and  chroma. 
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Figure  89*  Color  wheel  for  the 
Primary  and  Secondary  Colors 
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Hue.  The  term  hue  refers  to  the  particular  position  of 
the  color  on  the  color  wheel.  Hue  may  be  considered  as  the  name 
of  a color.  The  term  red  or  blue-green  names  the  specific  hue  of 
the  color  but  it  does  not  indicate  whether  tne  color  is  a light  or 
dark  one  which  is  the  value  of  the  color,  or  whether  the  particu- 
lar color  is  weak  or  strong  which  is  the  chroma  of  the  color. 

Value . The  term  value  refers  to  the  amount  of  light  or 
darkness  that  is  contained  in  the  color.  Colors  are  spoken  of  as 
having  light,  medium  or  dark  values.  For  example,  pink  is  a light 
value  of  red,  crimson  is  a medium  value  of  red,  and  maroon  is  a 
dark  value  of  red.  If  each  color  in  the  color  wheel  is  gradually 
darkened  as  the  inner  portion  of  the  color  wheel  is  approached, 
and  lightened  as  the  outer  edge  is  approached,  it  may  be  said  that 
the  various  values  of  the  color  have  been  Introduced  to  the  wheel. 

A single  hue  of  color  will  have  many  variations  in  value 
or  the  amount  of  light  it  contains.  Figure  90  represents  the  two 


Figure  90 . Values  Between  BlacK  and  White 


extremes  plus  a few  variations  of  the  values  between  black  and 
white.  It  may  be  said  that  black  represents  tne  maximum  in  value 
while  white  is  entirely  lacking  in  value. 

Chroma.  The  term  chroma  refers  to  the  strength  or  in- 
tensity of  a color.  A color  that  has  faded  out  from  too  much  ex- 
posure is  said  to  have  lost  part  of  its  cnroma.  Chroma  does  not 
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mean  how  dark  or  how  light  a red  might  be  for  that  is  value,  but 
rather  it  means  how  much  red  is  actually  in  the  color.  It  refers 
to  the  actual  strength  of  the  color. 

In  the  more  basic  forms  of  multi-color  work,  the  printer 
is  not  called  upon  to  deal  with  chroma,  but  is  mostly  concerned 
with  both  hue  and  value.  Figure  91  illustrates  the  relationship 
of  the  terms  hue,  value  and  chroma  to  the  color  wheel. 

Warm  and  Cold  Colors, 
and  intensity  of  its  color  wave, 
that  whenever  colors  are  re- 
fracted, they  invariably  ap- 
pear in  the  same  order,  with 
violet  at  one  extreme  and 
red  at  the  other.  This  also 
is  demonstrated  in  the  rays 
of  the  sun.  During  mid-day 
there  is  more  even  diffusion 
of  all  of  the  hues,  while  in 
late  afternoon,  the  weaker  of 
the  colors  begin  to  fade  out 
due  to  the  greater  absorbtion 
of  the  shorter  wave  length  that  are  present  in  the  weaker  colors 
of  violet,  blue  and  green.  As  the  sun  is  setting,  the  rays  change 
from  yellow  to  orange,  and  finally  the  sun  disappears  in  a rich  red 
color  because  these  longer  wave  lengths  are  readily  transmitted 
through  the  atmosphere.  Thus  it  is  seen  that  violet  is  in  a sense 


Each  hue  has  a distinct  vibration 
This  is  evidenced  by  the  fact 


Figure  91.  Hue,  Value  and  Chroma 
in  Relation  to  the  Color  Wheel 
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the  weakest  color  and  red  is  the  strongest.  Figure  88  found  on 
page  229  lists  the  colors  in  such  a strength  sequence. 

The  stronger  colors  are  much  more  stimulating  to  the 
nerves  than  are  the  weaker  colors.  The  stronger  colors,  yellow, 
orange  and  red,  are  known  as  the  warm  colors.  They  may  be  thought 
of  as  the  colors  appearing  in  fire  and  molten  metal.  The  weaKer 
colors  are  less  stimulating  but  more  soothing  when  used  in  large 
areas.  The  three  weaker  colors,  violet,  blue  and  green,  are  known 
as  the  cool  colors.  They  may  be  thought  of  as  the  colors  appearing 
in  grass  or  large  bodies  of  water. 


SECURING  COLOR  HARMONY 

Harmony  of  color  in  printing  may  be  secured  by  a wide 
variety  of  methods  as  will  be  discussed  in  the  ensuing  paragraphs. 

Complimentary  Colors.  A color  combination  frequently 
used  by  both  nature  and  artists  is  the  complimentary  scheme.  This 
uses  a combination  of  two  colors  which  lie  directly  across  from 
each  other  on  the  color  wheel.  For  the  most  pleasing  effect,  they 
should  be  used  in  the  proper  proportions  to  each  other  with  the 
cooler  color  usually  predominating. 

Complimentary  colors  are  not  the  easiest  of  color  schemes 
to  work  with  as  they  are  direct  opposites  on  the  color  wheel.  Their 
use  requires  delicate  handling  for  a pleasing  effect.  For  in- 
stance, bright  green  used  with  bright  red  will  produce  a very  dis- 
agreeable color  combination.  However,  few  people  can  disagree 
with  the  harmonious  effect  achieved  by  a brillant  red  tulip  with 
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its  dull,  more  subdued  green  foliage.  It  is  by  carefully  toning- 
down  one  of  the  elements,  that  an  agreeable  complimentary  color 
scheme  can  be  accomplished. 

A great  deal  about  color  can  be  learned  by  observing  the 
way  nature  mixes  the  various  colors  together,  for  she  generally 
creates  a harmonious  effect.  Two  complimentary  colors  that  are 
properly  balanced  in  relation  to  each  other  not  only  produce  a 
harmonious  effect,  but  also  serve  to  intensify  each  other,  and 
make  each  appear  brighter  and  more  attractive  on  the  printed  page. 

Neutralized  Complimentary  Colors.  A color  scheme  that 
lends  itself  very  well  to  two  color  printing  is  the  neutralized 
complimentary  color  scheme.  If  a ticket  is  to  be  printed  in  two 
colors  and  complimentary  colors  are  selected,  the  effect  can  be 
made  even  more  pleasing  by  neutralizing  each  color  with  the  addi- 
tion of  a slight  amount  of  the  other  color.  For  instance,  if  the 
colors  selected  are  red  and  green,  a slight  amount  of  red  would  be 
added  to  the  green  and  a slight  amount  of  green  would  be  added  to 
the  red.  This  would  tend  to  neutralize  the  colors  in  relation  to 
each  other  and  would  result  in  a very  pleasing  effect. 

Split  Complimentary  Colors.  This  scheme  is  very  similar 
to  the  complimentary  color  scheme.  Complimentary  colors  are  selec- 
ted but  instead  of. using  the  directly  opposite  colors,  the  two 
colors  adjacent  to  one  of  the  opposites  are  used  instead.  For  ex- 
ample, the  split  compliments  of  blue  on  the  color  wheel  in  figure 
92  found  on  page  236  would  be  yellow-orange  and  red- orange.  For 
the  most  harmonious  effect,  the  yellow-orange  and  the  red- orange 
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would  be  used  in  more  subdued  tones  than  would  the  blue. 

Neighboring;  Colors.  Colors  which  lie  next  to  each  other 
on  the  color  wheel  are  called  neighboring  or  adjacent  colors.  An 
adjacent  color  scheme  is  a favorite  one  in  nature  and  can  be  uti- 
lized with  a pleasing  effect.  The  yellow  daffodil  with  its  orange 
center  and  green  foliage  is  an  excellent  example  of  the  use  of 
yellow  and  its  adjacent  colors.  Care  must  be  taken  not  to  keep  ail 
of  the  colors  too  bright  in  value.  A pleasing  arrangement  usually 
has  the  middle  color  appearing  as  the  brightest  value  while  the 
other  colors  appear  to  be  more  subdued. 

Monochromatic  Colors.  It  is  possible  to  produce  artistic 
effects  by  the  use  of  one  color  and  neutrals.  When  neutrals  are 
mixed  with  a single  color,  many  tints,  tones  and  shades  can  be  cre- 
ated. A color  effect  produced  in  this  manner  is  called  a mono- 
chromatic harmony.  A medium  brown  suit  with  a light  tan  shirt  and 
dark  brown  tie  as  worn  by  many  men  in  the  summer  time  is  an  ex- 
cellent example  of  a monochromatic  color  scheme. 

Triads  of  Color.  Another  scheme  for  securing  color  har- 
mony is  the  triad  sequence.  The  equilateral  triangles  in  the  cen- 
ter of  the  color  wheel  illustrated  in  figure  92  point  out  triads  of 
color.  Any  combination  of  colors  as  indicated  by  the  vertices  of 
the  equilateral  triangles  will  readily  be  adaptable. 

The  Use  of  Slack  with  Colors.  By  far  the  most  common 
type  of  two  color  printing  is  tnat  of  using  some  color  with  black. 
All  colors  will  appear  to  be  harmonious  with  black.  Cool  colors 
can  be  used  in  rather  large  areas  but  the  warm  colors  must  limit 
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themselves  to  smaller  areas  when  used  with  black. 


Use  of  Colored  Paper.  In  printing,  color  combinations 
may  be  worked  out  by  the  use  of  colored  paper.  One  or  more  dif- 
ferent colored  inks  are  used  on  colored  papers.  Anyone  of  the 
schematic  color  arrangements  previously  described  may  be  used, 
but  care  must  be  taken  that  the  large  area  represented  by  the  hue 
of  the  paper  is  properly  compensated  for  when  selecting  the  other 
colors  to  be  used. 


yellow 


Figure  92.  A Simple  Color  Wheel 
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HINTS  ON  COLOR  HARMONIES 


The  following  five  suggestions  are  well  worth  keeping 
in  mind,  when  planning  color  combinations: 

(1) .  Beware  of  combinations  of  very  bright  colors. 
Bright  colors  are  best  suited  for  other  colors  that  are  neutral- 
ized to  compensate  for  the  area  of  bright  color.  This  does  not 
mean  that  the  neutralized  color  should  be  stepped  down  to  the 
point  of  being  dull,  but  rather  neutralized  sufficiently  to  bal- 
ance with  the  bright  area. 

(2) .  Combine  colors  in  interesting  proportions.  Make 
one  color  predominant.  If  using  only  two  colors,  one  must  be  used 
so  as  to  dominate  the  other. 

(3) .  Very  bright  colors  should  be  used  in  small  areas. 
For  example,  a brilliant  green  tie  worn  with  a brown  suit  makes  a 
good  harmony,  but  a brown  tie  with  a brilliant  green  suit  is  not 
only  peculiar  looking  but  also  a poor  color  scheme. 

(4) .  Related  colors  harmonize  more  easily  than  do  op- 
posing colors.  If  the  walls  of  a room  are  yellow  in  tone,  the 
furniture  should  be  painted  with  apple  green  which  is  a yellow- 
green,  as  this  would  make  a much  more  pleasing  harmony  than  would 
jade  green  paint  which  has  a blue- green  hue.  Again,  this  does  not 
mean  that  opposing  colors  cannot  be  combined,  but  rather  it  means 
that  a harmonious  effect  is  more  easily  achieved  with  related  col- 
ors, as  each  color  contains  soraetning  of  the  other.  The  novice 
will  do  well  to  master  the  blending  of  related  color  before  ven- 
turing too  far  in  the  area  of  opposing  colors. 
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(5).  Contrasts  of  light  and  dark  generally  make  color 
harmonies  more  interesting.  A light  orange  tone  will  combine  more 
pleasingly  with  a dark  blue  than  will  a dark  ora.nge  or  brown  com- 
bine with  a dark  blue.  This  does  not  mean  that  it  is  always  nec- 
essary to  have  contrasts  of  light  and  dark  as  pastel  tints  of  many 
colors  create  beautiful  harmonies  with  each  other. 


PSYCHOLOGY  OF  COLOR 

Polk-*-  has  very  descriptively  explained  the  significance 
of  the  six  basic  colors  and  their  limitations  as  follows: 

Red  is  symbolic  of  intensity,  passion  and  excitement. 

It  also  represents  patriotism  and  charity.  In  religious 
printing,  red  symbolizes  zeal  and  courage.  It  must  be 
used  very  sparingly  on  the  printed  page. 

Orange  is  symbolic  of  knowledge,  civilization  and 
enlightenment,  just  as  is  the  torch  or  the  lamp  in  decor- 
ation. It  is  more  satisfactory  than  red  for  use  with 
black. 

Yellow  is  expressive  of  elegance,  richness  and  light. 

It  must  be  used  sparingly. 

Green  is  the  color  of  coolness,  and  also  of  fruit- 
fulness and  abundance.  It  is  a very  restful  color,  and  is 
easy  on  the  eye. 

Blue  symbolizes  loyalty,  honor,  peace  and  permanence. 

It  is  also  a restful  color. 

Violet  is  the  color  of  royalty  and  dignity,  as  well 
as  of  somberness  and  depression. 


1.  Ralph  W.  Polk,  The  Practice  of  Printing,  p.  216.  Peoria, 
Illinois:  The  Manual  Arts  Press,  1937. 


. . 236  . . 


BIBLIOGRAPHY 


Andrews,  Emory  C.  Color  and  Its  Application  to  Printing.  Chicago: 
Inland  Printer  Company,  1911.  123  p.,  illus. 

Beedham,  R.  John.  wood  Engraving.  London:  Faber  and  Faber  limited, 

1921.  56  p.,  illus. 

Bollinger,  Ellroy  W.  Theory  and  Practice  of  Industrial  Arts  Ed- 
ucation. Hew  York:  The  Hamilton  Company,  n. d.  138  p.,  illus . 

Cleeton,  Glen  U.  and  Pitkin,  Charles  W.  General  Printing. 

Bloomington,  Illinois:  McKnight  and  McKnight,  194l . 160  p.,  illus. 

French,  Thomas  E.  and  Meiklejohn,  Robert.  The  Essentials  of 
Lettering.  New  York:  McGraw-Hill  Book  Company,  Inc.,  1909. 

64  p. , illus. 

Hague,  Clifford  W.  Printing  for  the  Schools.  Milwaukee:  Bruce 

Publishing  Company”  1943.  259  p.,  illus . 

Hunter,  Dard.  Paper-making  in  the  Classroom.  Peoria,  Illinois: 

The  Manual  Arts  Press,  1931.  60  p.,  ilius. 

International  Typographical  Union  of  North  America.  I.  T.  U.  Lessons 
in  Printing.  Indianapolis,  Indiana:  International  Typographical 

Union,  Bureau  of  Education,  1040-1943.  3 v.,  illus.  Contents, 

v.  1.  Elements  of  Composition.  - v.  2.  Display  Composition.  - 
v.  3.  Job  Composition. 

Jackson,  Hartley  E.  Newspaper  Typography.  Stanford  University, 
California:  Stanford  University  Press,  1942.  153  p.,  illus. 

Johnson,  William  H.  and  Newkirk,  Louis  V.  The  Graphic  Arts. 

New  York:  The  Macmillan  Company,  1942.  157  p.,  illus. 

Jones,  Herbert.  Type  in  Action.  London:  Sidgwick  and  Jackson 

Limited,  1938.  105  p.,  illus. 

Karch,  R.  Randolph.  Printing  and  the  Allied  Trades.  New  York: 

Pitman  Publishing  Corporation,  1931.  310  p.,  illus. 

Klinefelter,  Lee  M.  Bookbinding  Made  Easy.  New  York:  The  Bruce 

Publishing  Company,  1934.  7 6 p . , illus . 


. . 240  . . 


Lankes,  Julius  J.  Woodcut  Manual,  New  York:  Henry  Holt  and  Company, 

1942.  118  p.,  illus. 

Lankes,  Julius  J.  and  others.  Making  Prints.  New  York:  Scholastic 
Publications,  1936.  90  p.,  illus. 

McMurtris,  Douglas  C.  The  Book.  New  York:  Oxford  University 

Press,  1943.  601  p.,  illus. 

McMurtrie,  Douglas  C.  Some  Facts  Concerning  the  Invention  of 
Printing.  Chicago:  Chicago  Club  of  Printing  xHouse  Craftsmen, 

1939.  42  p.,  illus.  (pamphlet) 

Marinaccio,  Anthony  and  Osburn,  Burl  N.  Exploring  the  Graphic 
Arts . Scranton,  Pennsylvania:  International  Textbook  Comapny, 

1942.  260  p.,  illus. 

Nicholas,  Florence  V.  and  others.  Art  For  Young  America.  Peoria, 
Illinois:  The  Manual  Arts  Press,  1946.  275  p.,  illus. 

Perry,  Raymond  W.  Block  Printing  Craft.  Peoria,  Illinois:  The 

Manual  Arts  Press"  193&  • 140  p . , illus . 

Polk,  x\alph  w.  The  Practice  of  Printing.  Peoria,  Illinois:  The 

Manual  Arts  Press,  1926 . 292  p.,  illus . 

Porte,  Roy  T.  Dictionary  of  Printing  Terms.  Salt  Lake  City,  Utah: 
Porte  Publishing  Company,  1941.  169  p. 

Shokler,  Harry.  Artists  Manual  For  Silk  Screen  Print  Making.  New 
York:  American  Artists  Group,  1946 . l64  p . , illus . 

Winship,  George  P.  The  Cambridge  Press  I63S-I692.  Philadelphia: 
University  of  Pennsylvania  Press,  1945 . 376  p.,  illus. 


. . 241  . . 


a R A P H I G 


ARTS 


LABORATORY 

EQUIPMENT 


The  following  list  of  equipment  would  provide  a satis- 
factory laboratory  in  which  to  carry  on  the  exploratory  graphic 
arts  activity  discussed  previously.  The  key  for  the  vendor  sym- 
bols is  found  on  page  254.  These  vendors  will  supply  current 
prices  in  response  to  a request  to  the  addresses  given. 

This  equipment  would  provide  facilities  for  the  follow- 
ing activities:  graphic  arts  design,  color  application,  hand 
composition,  letterpress  printing,  block  printing,  etching,  litho- 
graphic printing,  silk  screen  printing,  papermaking  and  bookbinding. 
The  equipment  as  enumerated  is  both  complete  and  expensive.  Many 
of  the  items  could  easily  be  made  in  the  home  or  school  shop  with 
a minimum  of  expense  and  effort.  This  listing  is  primarily  intended 
for  a classroom  situation  to  accomodate  15  to  18  pupils.  However, 
the  quantities  could  easily  be  adjusted  for  activity  in  the  home  on 
a hobby  basis.  In  the  purchase  of  equipment,  the  two  major  items 
to  be  considered  are  the  activity  to  be  carried  on  and  the  limita- 
tions placed  on  these  activities  by  both  budget  and  floor  space. 
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SCHEDULE  QUANTITY 


DESCRIPTION 


VENDOR 


1.  1 New  series  8 x 12  C & P Platen  ATF 

press,  with  treadle  equipment 
and  crankshaft,  single  disc, 
combined  gear  and  pinion  guard, 

3 semi-steel  chases,  6 roller 
trucks,  6 roller  stocks  (3  cast) 
and  two  wrenches;  complete  with 
the  following  equipment:  C & P 

press  brake  and  reliance  platen 
guard. 

2.  1 New  series  12  x 18  C & P Platen  ATF 

press,  with  treadle  equipment 
and  crankshaft,  single  disc, 
combined  gear  and  pinion  guard, 

3 semi-steel  chases,  6 roller 
trucks,  5 roller  stocks  (3  cast) 
and  two  wrenches;  complete  with 
the  following  equipment:  C & P 

press  brake  and  reliance  platen 
guard . 


3.  1 No  099  Vandercook  Proof  Press,  ATF 

ball  bearing  operating,  printing 
surface  12  1/2  x 16  inches;  com- 
plete with  the  following  equip- 
ment: galley  thickness  bed  plate, 

5 inch  Vandercook  aluminum  brayer 
with  a cast  roller,  extra  roller 
core  and  ink  box. 


4. 


5. 


6 . 


1 Advance  Pony  Paper  Gutter  with  CMC 

30  1/2  inch  knife  and  four  cut- 
ting sticks. 

5 No.  12012  Adman  Type  Cabinet,  ATF 

base  size  of  6 feet  x 3 feet 
3 inches,  steel  construction  with 
green  baked  finish;  capacity:  4 
working  stations  and  24  cases. 

1 No.  13978X  Imposing  Table  with  HMC 

no.  15694  iron  top  (39  x 31), 
steel  construction  with  green 
baked  finish,  one  side  containing 
unit  to  accomodate  reglet  and 
furniture  with  opposite  side  con- 
taining unit  with  runs  for  44 
galleys  (8  3/4  x 13),  drawer  on  top. 
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SCHEDULE  QUANTITY  DESCRIPTION 

7.  1 No.  15130X  steel  drying  rack 

table  (three  tier)  with  green 
baked  finish  and  hardwood  racks. 


S.  2 


9.  1 


10.  1 


11.  20 


12.  1 


13.  1 


No.  709  steel  utility  table  with 
shelf  below,  green  baked  finish. 
This  will  be  utilized  as  a work 
table  for  bookbinding  projects 
while  the  underneath  portion  can 
be  used  as  a "working"  paper 
supply  rack.  Length  6 feet, 
width  29  1/4  inches  and  height 
33  1/2  inches. 

Wooden  table  to  hold  bookbinder's 
clamp  and  glue  pot.  This  table 
could  be  manufactured  locally. 
Length  6 feet,  width  29  1/4 
inches  and  height  33  l/2  inches. 

Style  "A"  Boston  Stapler  equipped 
with  an  iron  pedestal,  attachment 
for  either  side  or  saddle  stapling 
using  either  1/4  or  3/8  inch  sta- 
ples; foot  powered. 

No.  L612  Tablet  Arm  Chairs  with 
book  rack  below  seat,  quartered 
oak  or  birch  according  to  the 
following  specifications: 

Height  of  seat  from  floor  - IS  in. 
width  of  seat  - 17  1/2  inches 
Depth  of  seat  - 16  inches 
Height  of  back  - 15  1/2  inches 
Length  of  tablet  arm  - 11  1/2  in. 

No.  15113  ink  and  roller  cabinet, 
steel  construction  with  green 
baked  finish.  Length  23  inches, 
width  26  1/2  inches,  height  to 
working  surface  39  inches;  com- 
plete with  white  porcelain  10  x 
12  mixing  tray  and  shelves  for 
storing  100  pounds  of  ink. 

No.  1501  suspension  type  4 drawer 
filing  cabinet,  letter  size  with 
lock.  To  be  used  as  a housing 
for  morgue  materials. 


VENDOR 

tj>  t n 
tLyi'u 

BHG 

LOC 

ATF 

HMC 

HMC 

BHG 
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SCHEDULE 

QUANTITY 

DESCRIPTION 

VENDOR 

14. 

2 

Kimble  motor  l/3  HP  variable 
speed,  2000  RPM,  220V- 110V  AC, 
60  cycle,  single  phase. 

RWH 

15. 

2 

Success  type  benzine  cans,  pint 
size . 

RWH 

16. 

20 

Rouse  composing  sticks,  6x2 
inches,  stainless  steel. 

RWH 

17. 

4 

Rouse  composing  sticks,  10  x 2 
inches,  stainless  steel. 

RWH 

IS. 

44 

Cadium  plated,  rust  proof  galleys 
8 3/4  x 13  inches. 

RWH 

19. 

1 

No.  3734  reglet  unit  consisting 
of  a complete  assortment  of  2244 
pieces . 

HMC 

20. 

1 

No.  3744a  wood  furniture  unit 
consisting  of  a complete  assort- 
ment of  864  pieces. 

HMC 

21. 

4 

No.  2 Rouse  line  gauge,  12  inches 
with  pica,  nonpareil  and  inch 
scales . 

H3R 

22. 

2 

No.  606AA  square  end  ink  knife. 

RWH 

25. 

2 

Pkg  of  1 dozen  spring  tongue 
gauge  pins. 

RWH 

. 24. 

24 

Challenge  quoin  sets. 

CMC 

25. 

2 

Style  "C"  Challenge  quoin  keys. 

CMC 

26. 

4 

Quarter  size  rule  case. 

ATF 

27. 

1 

Printer’s  hickory  mallet. 

RWH 

28. 

1 

Proof  planer,  3 1/4x8  inches 
with  leather  top. 

RWH 

29. 

1 

Type  planer,  3 1/4  x 6 inches. 

ATF 

30. 

1 

Set  of  "Visual  Aids  for  Instruc- 
tion in  Printing."  24  chaets, 

11  x 14  inches. 

ATF 
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QUAE : ITY 

DESCRIPTION 

VENDOR 

31. 

2 

Model  4 American  Blue  Boy, 
five  wheel  numbering  machine. 

ATF 

32. 

2 

Model  "D"  Redingt on  job  press 
counters . 

ATF 

33. 

1 

No.  40  Rouse  lead  and  slug 
cutter. 

HBR 

34. 

1 

C & P ink  fountain. 

HMF 

33. 

1 

No.  2 Stapleset  benzine  brush, 
oval  back. 

ATF 

36. 

1 

Brass  job  galley,  12  x 18 

inches . 

HMF 

37. 

1 

font 

6 point  Goudy  Old  Style. 

ATF 

38. 

2 

fonts 

8 point  Goudy  Old  Style. 

ATF 

39. 

100  lbs 

10  point  Goudy  Old  Style  (to  be 
used  as  body  type  for  bulk  of 
composition ) . 

ATF 

40. 

20  lbs 

12  point  Goudy  Old  Style. 

ATF 

41. 

2 

fonts 

14  point  Goudy  Old  Style. 

ATF 

42. 

2 

fonts 

18  point  Goudy  Old  Style. 

ATF 

43. 

2 

fonts 

10  point  Goudy  Old  Style, 

small  caps. 

ATF 

44. 

2 

fonts 

12  point  Goudy  Old  Style, 

small  caps. 

ATF 

45. 

2 

fonts 

14  point  Goudy  Old  Style, 

small  caps. 

ATF 

46. 

2 

fonts 

8 point  Goudy  Old  Style, 

italic . 

ATF 

47. 

2 

fonts 

10  point  Goudy  Old  Style, 

italic . 

ATF 

48. 

2 

fonts 

12  point  Goudy  Old  Style, 

italic . 

ATI' 

49. 

1 

font 

14  point  Goudy  Old  Style, 

italic . 

ATF 

50. 

1 

font 

18  point  Goudy  Old  Style, 

italic . 

ATF 

51. 

1 

font 

6 point  Goudy  Old  Style, 

bold  face. 

ATF 

52. 

1 

font 

8 point  Goudy  Old  Style, 

bold  face. 

ATF 
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DESCRIPTION 


VENDOR 


SCHEDULE 


QUANTITY 


53. 

2 

fonts 

10 

point 

Goudy  Old  Style, 

bold 

face. 

ATF 

54. 

2 

fonts 

12 

point 

Goudy  Old  Style, 

bold 

face. 

ATF 

55. 

1 

font 

14 

point 

Goudy  Old  Style, 

bold 

face . 

ATF 

56. 

1 

font 

18 

point 

Goudy  Old  Style, 

bold 

face. 

ATF 

57. 

1 

font 

24 

point 

Goudy  Old  Style, 

bold 

face. 

ATF 

58. 

1 

font 

30 

point 

Goudy  Old  Style, 

bold 

face. 

ATF 

59. 

1 

font 

36 

point 

Goudy  Old  Style, 

bold 

face. 

ATF 

60. 

1 

font 

48 

point 

Goudy  Old  Style, 

bold 

face. 

ATF 

61. 

1 

font 

60 

point 

Goudy  Old  Style, 

bold 

face. 

ATF 

62. 

1 

font 

72 

point 

Goudy  Old  Style, 

bold 

face. 

ATF 

63. 

2 

font  s 

10 

point 

Kauffman  script. 

ATF 

64. 

2 

fonts 

12 

point 

Kauffman  script . 

ATF 

63. 

2 

font  s 

14 

point 

Kauffman  script. 

ATF 

66. 

1 

font 

18 

point 

Kauffman  script. 

ATF 

67. 

1 

font 

24 

point 

Kauffman  script. 

ATF 

68. 

1 

font 

30 

point 

Kauffman  script. 

ATF 

69. 

1 

font 

10 

point 

Kauffman  script, 

bold 

face. 

ATF 

70. 

1 

font 

12 

point 

Kauffman  script, 

bold 

face. 

ATF 

71. 

1 

font 

18 

point 

Kauffman  script, 

bold 

face. 

ATF 

72. 

2 

fonts 

10 

point 

Futura,  medium. 

ATF 

73. 

2 

fonts 

12 

point 

Futur a , medium . 

ATF 

74. 

2 

fonts 

14 

point 

Futura,  medium. 

ATF 

75. 

2 

fonts 

18 

point 

Futura,  medium. 

ATF 

76. 

1 

font 

8 point  Wedding  Text. 

ATF 

77. 

1 

font 

10 

point 

Wedding  Text. 

ATF 
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DESCRIPTION 


VENDOR 


KuDULE 

QUANT  ITY 

78. 

1 

font 

12  ; 

79. 

1 

font 

18  ; 

00 

o 

• 

2 

fonts 

10  ; 

81. 

2 

fonts 

12  ; 

• 

CM 

00 

1 

font 

12  ; 

• 

CO 

1 

font 

18  ; 

oo 

-E 

• 

1 

font 

24  ; 

85. 

1 

font 

30  ; 

86. 

1 

font 

36  ; 

• 

t- 

co 

2 

fonts 

60  ; 

88. 

2 

fonts 

120 

• 

o\ 

00 

10 

lbs 

6 p 

90. 

20 

lbs 

8 P 

91. 

30 

lbs 

10 

92. 

20 

lbs 

12 

93. 

10 

lbs 

14 

94. 

10 

lbs 

18 

95. 

10 

lbs 

24 

96. 

5 

lbs 

30 

97. 

5 

lbs 

36 

98. 

3 

lbs 

48 

99. 

5 

lbs 

60 

100. 

101. 

102. 


5 lbs  72  point  spaces  and  quads. 

25  lbs  Labor-saving  metal  furniture, 

5 lbs  Assorted  thin  copper  spaces. 


ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 

ATF 
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VENDOR 


SCHEDULE  QUANTITY  DESCRIPTION 


103. 

5 lbs 

2 point,  l/2  point  center  line, 
labor-saving  brass  rule. 

ATF 

104. 

5 lbs 

2 point,  heavy  side- face,  labor- 
saving  brass  rule. 

ATF 

105. 

1 font 

2 point,  miters  for  1/4  point  center 
line  brass  rule. 

ATF 

106. 

1 font 

2 point,  miters  for  heavy  side-face 
brass  rule. 

ATF 

107. 

1 font 

Miscellaneous  parentheses  and  brack- 
ets for  each  size  and  style  of  type. 

ATF 

108. 

5 lbs 

10  point  American  dotted  leaders. 

ATF 

109. 

1 lb 

10  point  braces  and  dashes. 

ATF 

110. 

1 lb 

10  point  fractions. 

ATF 

111. 

1 lb 

12  point  fractions. 

ATF 

112. 

1 font 

2 point  leads,  5 to  91/2  picas. 

ATF 

113. 

1 font 

6 point  slugs,  5 to  9 l/2  picas. 

ATF 

114. 

10  fonts 

2 point  leads,  10  to  50  picas. 

ATF 

115. 

10  fonts 

6 point  slugs,  10  to  50  picas. 

ATF 

116. 

5000 

One-quarter  inch  staples. 

ATF 

117. 

5000 

Three- eights  inch  staples. 

ATF 

118. 

1 

Adjustable  hand  punch 

OBS 

119. 

2 

Bookbinder's  vise. 

GBS 

120. 

6 

Sewing  frames. 

LOG 

121. 

1 

Binder's  press. 

LOG 

122. 

8 skeins 

No.  1355  Bookbinder's  linen  sewing 
thread. 

GBS 

123. 

1 

Eyelet  machine  or  hand  punch. 

GBS 

124. 

500 

Eyelets . 

GBS 

. . 249 


DESCRIP  ION 


VENDOR 


SCHEDULE  QUANT ITY 


125. 

1 

Backsaw. 

GBS 

126. 

12  pr 

Backing  boards  with  backing  metal. 

LOC 

127. 

6 

Bone  folders. 

G3S 

128. 

2 doz 

Bookbinder's  needles. 

G33 

129. 

2 

Backing  hammer. 

GBS 

130. 

2 

Paste  brush. 

GBS 

131. 

4 

Shears,  12  inch. 

GBS 

132. 

10  yds 

Headbands  (miscellaneous  colors). 

GBS 

133. 

5 rolls 

Covering  materials  (assorted  colors). 

GBS 

134. 

10  yds 

Super. 

GBS 

135. 

10  reams 

Bookpaper  (quantities  and  types  will 
have  to  be  selected  in  accordance  with 
local  budget  appropriations). 

GBS 

135. 

2 reams 

Endpaper. 

GBS 

137. 

6 

Lithographic  stone  (blue- grey),  ground. 

FWC 

138. 

4 

Charcoal  polishing  sticks. 

FWC 

139. 

10  lbs 

Graining  quartz . 

FWC 

140. 

5 lbs 

Pumice  powder,  fine. 

FWC 

141. 

5 lbs 

Pumice  powder,  double  fine. 

FWC 

142. 

4 

American  rubbingst ones . 

FWC 

143. 

10  lbs 

Sea  sand. 

FWC 

144. 

4 

Sponges . 

FWC 

145. 

6 

Camel  hair  paint  brush,  two  inch. 

FWC 

146. 

2 doz 

Lithographer ' s crayons . 

FWC 

147. 

1 ream 

Transfer  paper. 

GBS 

148. 

1 

Brayer,  leather  covered. 

FWC 
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•GHEDULE 

QUANT  ITY 

DESCRIPTION 

VENDOR 

149. 

5 

lbs 

Red  chalk  offset  powder. 

FWC 

150. 

1 

No.  11  etcher's  press 

FWC 

151. 

1 

Steel  bed  plate. 

FWC 

152. 

2 

doz 

Felt  etcher's  blankets. 

FWC 

153. 

1 

HOt  plate  (for  heating  copper  plates) 

FWC 

154. 

6 

doz 

Copperplate,  18  gauge,  various  sizes. 

DSC 

155. 

2 

pcs 

Celluloid,  20  x 50,  clear,  .015  thick 

. DSC 

156. 

1 

No.  1 dabber. 

FWC 

157. 

1 

Mezzotint  rocker,  52  teeth  per  inch. 

DSC 

158. 

1 

Dotting  wheel. 

DSC 

159. 

1 

Magnifying  glass,  3 inch  diameter. 

FWC 

160. 

1 

ream 

Etching  paper. 

G3S 

161. 

12 

Artist's  brush,  no.  2. 

FWC 

162. 

12 

Artist's  brush,  no.  10. 

FWC 

163. 

r 

O 

Hard  rubber  trays,  acid  resistant. 

DSC 

164. 

l 

Graduated  beaker,  glass. 

DSC 

165. 

l 

Graduate,  250  cc. 

DSC 

166 . 

l 

Funnel,  glass. 

DSC 

167. 

8 

bd  ft 

Side  grain  blocks,  type  high,  cherry 
or  maple. 

FWC 

168. 

8 

bd  ft 

End  grain  blocks,  type  high,  cherry 
or  maple. 

FWC 

169. 

8 

sq  ft 

.Linoleum,  mounted  type  high. 

FWC 

170. 

4 

sets 

Wood  engraving  tools. 

FWC 

171. 

4 

sets 

Linoleum  or  woodcut  tools. 

FWC 

172. 

1 

at 

Chinese  white  water  color. 

FWC 
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SCHEDULE 

QUANT ITY 

DESChlIPT  ION  VENDOR 

173. 

1 

Silk  screen  frame,  with  stretched 
silk,  loose  pin  hinges  and  handle. 

LOG 

174. 

1 

So.uegee,  as  long  as  the  width  of 
the  frame. 

LOC 

175. 

10  sal 

Assorted  silk  screen  paints. 

SVC 

176. 

5 gal 

Film  remover. 

SVC 

177. 

5 gal 

Kerosene  or  turpentine. 

SVC 

CO 

r- 

i — i 

2 gal 

Tusche . 

37/ C 

179. 

6 rolls 

Masking  tape,  two  inch  width. 

FWC 

180. 

1 

Mixing  spatula. 

FWC 

181. 

6 pkg 

Nufilm  or  other  commercial  product. 

FWC 

182. 

1 

Standard  typewriter. 

DSC 

183. 

1 

Bookcase,  dependent  on  book  collection. 

LOC 

184. 

1 

Editing  desk. 

LOC 

185 . 

1 

Mimeograph  duplicator. 

DSC 

186. 

5 gal 

Mimeograph  ink,  black. 

DSC 

187. 

6 

Styli,  various  points. 

FWC 

188. 

12  pkg 

Mimeograph  stencils  and  backing  pads. 

DSC 

189. 

2 

Papermaking  molds. 

FWC 

190. 

15  lbs 

Job  black  ink,  1 lb  cans. 

ATF 

191. 

10  lbs 

Halftone  black  ink  in  l/2  lb  tubes. 

FWC 

192. 

10  lbs 

Bond  black  ink,  1 lb  cans. 

ATF 

193. 

5 lbs 

Job  red  ink,  1 lb  cans. 

ATF 

194. 

5 lbs 

Job  yellow  ink,  1 lb  cans. 

ATF 

195. 

5 lbs 

Job  blue  ink,  1 lb  cans. 

ATF 

196. 

5 lbs 

Job  orange  ink,  1 lb  cans. 

ATF 

252  . 


SCHED  LE 

QUANTITY 

DESCRIPTION 

VENDOR 

197. 

5 lbs 

Job  green  ink,  1 lb  cans. 

ATF 

198. 

5 lbs 

Job  violet  ink,  1 lb  cans. 

ATF 

199. 

15  lbs 

Mixing  white  ink,  1 lb  cans. 

ATF 

200. 

6 

Grease  guns  (to  hold  ink). 

ATF 

201. 

10  lbs 

Black  etcher's  ink,  l/2  lb  tubes. 

FWC 
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KEY 


VENDORS 


T'  0 

ATF 

BHG 

CMC 

DSC 

FWC 

GBC 

GBS 

HBR 

HMC 

RWH 

SWC 

LOC 


EQUIP  M ENT 


American  Type  Founders 
13th  and  Cherry  Street 
Philadelphia,  Penna. 

Brodhead  Garrett  Co. 
Cleveland,  Ohio 

Challenge  Mfg.  Co. 
Racine,  Wisconsin 

Departmental  Supply  Co. 
7th  and  Filbert  Street 
Philadelphia,  Penna. 

F.  Weber  and  Co. 

1220  Buttonwood  Street 
Philadelphia,  Penna. 

Garrett  Buchanon  Co. 

12  South  Sixth  Street 
Philadelphia,  Penna. 

Gaylord  Brothers 
Syracuse,  New  York 

H.  3.  Rouse  and  Co. 

2214  N.  Wayne  Avenue 
Chicago,  Illinois 

Hamilton  Mfg.  Co. 

Rahway , N . J . 

R.  W Hartnett  Co. 

1025  Cherry  Street 
Philadelphia,  Penna. 

Sherwin  Williams  Co. 

88  West  King  Street 
Lancaster,  Penna. 


Items  marked  thusly  can 
easily  be  manufactured 
locally  in  the  school  or 
home  shop. 
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GLOSSARY 


0 F 


TECHNICAL 


TERMS 


ALIGNMENT : The  arrangement  of  type  in  straight  lines  so  that 

the  faces  of  two  or  more  different  letters  are  even  with  each 
other  or  Justify  at  the  bottom  of  the  letter,  or  the  proper 
spacing  to  insure  the  ends  of  the  lines  being  even  vertically 
up  and  down  the  page* 

ANT IMONY : An  element  usually  classed  as  a metal,  and  used  as 

an  alloy  in  type  metal  to  impart  hardness  and  the  properties 
of  expansion  and  solidification. 

AQUATINT : A process  of  etching  on  copper  or  steel  plates  by 

means  of  nitric  acid,  producing  an  effect  resembling  a fine 
drawing  in  water  colors  or  transparent  inks. 

ASCENDER:  The  part  of  the  type  character  which  projects  toward 

the  upper  shoulder  of  the  type  body,  as  illustrated  in  the 
vertical  stroke  of  the  letters  b,  d,  h and  1. 

AU T OMAT I C FEEDER : A mechanical  contrivance  for  feeding  sheets 

of  paper,  at  regular  intervals,  into  a printing  press  or  a 
ruling  machine. 

BACKING:  The  process  of  shaping  a book  to  make  the  fore  edge 

appear  concave  and  the  back  edge  appear  convex,  and  the  making 
of  a ridge  or  joint  against  which  to  fit  the  cover  boards. 

BACKING  BOARDS : Boards  made  of  very  hard  wood  and  faced  with 

strips  of  iron  which  extend  slightly  above  the  surface  of  the 
board.  Backing  boards  are  used  in  bookbinding  for  backing  or 
forming  the  joint  of  a book. 

BED:  The  flat  metal  part  of  a printing  press  against  which  the 

form  is  placed. 
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BINDER'S  BOARD:  A tough,  hard,  smooth  fibre  board  used  by 

bookbinders  for  the  covers  of  books. 

BITE:  In  engraving,  the  actual  removal  of  the  metal  by  means 

of  acid. 

BLACKLETTER:  Any  bold  or  heavy  faced  type. 

BONE  FOLDER:  A piece  of  flat,  smooth  bone  v/ith  rounded  ends, 

from  five  to  eight  inches  in  length,  used  by  bookbinders  and 
printers  to  fold  sheets  of  paper  by  hand. 

BRAYER : A small  hand  roller  used  to  spread  ink  on  the  ink 

plate  at  the  proof  press  or  used  to  spread  ink  on  a wood  cut 
or  linoleum  block. 

BUCKRAM:  A course  cotton  or  hemp  stiffened  with  size  and  used 

as  a covering  for  the  boards  making  up  book  covers. 

CHASE:  A rectangular  frame  of  iron  in  which  pages  or  printed 

forms  of  type  are  locked  up  prior  to  being  placed  in  the 
press . 

COLLATE : In  bookbinding,  to  examine  the  signatures  of  a book 

before  binding  to  ascertain  whether  they  are  in  the  proper 
sequence. 

COLOPHON:  An  inscription  at  the  end  of  a book  giving  facts  per- 

taining to  its  production. 

COMPOSING-  STICK:  A tool  in  which  a compositor  places  type  and 

arranges  it  into  lines  of  the  correct  length  for  printing. 

It  has  one  open  side  and  one  adjustable  end  for  regulating  the 
lengths  of  lines. 

CYLINDER  PRESS : A printing  press  in  which  the  impression  is  made 

by  a revolving  cylinder  carrying  the  sheet  of  paper  over  a 
flat  form  placed  under  the  cylinder. 

DECKLE  EDGE:  The  feathery,  uneven  edge  on  a sheet  of  paper, 

produced  in  manufacturing  or  imitated  by  proper  tearing. 

DESCENDER:  The  part  of  the  type  character  which  projects  toward 

the  lower  shoulder  of  the  type  body,  as  illustrated  in  the 
vertical  stroke  of  the  letters  p,  q and  y. 

DISC:  The  flat,  round  plate  on  a platen  press  used  to  distribute 

ink  to  the  form. 

DISTRIBUTION : The  process  of  returning  type  characters  and  space 

materials  to  their  proper  receptacles  in  the  case. 
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DOTTED  RULE: 


Brass  rule  with  a dotted  or  perforated  face. 


DRAV.cHLET  : The  top  sheet  on  a printing  press  maxe  ready  form 

and  the  sheet  on  which  the  first  impression  is  made. 

DUMMY : A complete  set  of  sketches  made  up  in  advance  and  to 

scale  to  show  the  size,  shape,  form  and  general  appearance 
of  a contemplated  piece  of  printing. 

EM:  The  square  piece  of  space  material  for  any  type  body 

regardless  of  the  size  in  points.  It  is  commonly  referred 
to  as  the  basic  piece  of  space  material. 

EN:  A piece  of  space  material  that  is  one-half  as  wide  as 

the  em  or  exactly  one-half  the  type  size  in  points  in  width. 

END  PArER;  An  extra  sheet  of  paper  placed  between  the  cover 

and  the  body  of  a book  for  the  purpose  of  embellishment  and 
making  the  binding  more  secure. 

EXPANDED  TYPE:  Type  faces  where  the  characters  are  wider  than 

the  standard  width  of  letters. 

EYELET  PUNCH:  A small  machine  used  by  bookbinders  for  the  pur- 

pose of  punching  eyelet  holes  in  heavy  paper  or  cover  stock. 
It  also  is  used  for  fastening  metal  eyelets  in  these  holes. 

FaCB:  This  term  refers  to  (1)  the  part  of  a type  character 

that  appears  in  relief,  (2)  the  printing  surface  of  a plate, 
(3)  the  style  or  design  of  a font  of  type  and  (4)  the  printed 
side  of  a page. 

FAN  OUT : To  evenly  spread  out  the  edges  of  a number  of  sheets 

of  paper  in  a compact  fan  fashion  to  facilitate  the  selection 
of  a single  sheet  to  be  fed  into  the  press  or  to  facilitate 
counting  of  the  number  of  sheets  in  the  pack. 

FEED  BOARD:  The  board  on  the  right-hand  side  of  a hand  fed 

press  that  holds  the  pile  of  unprinted  sheets  prior  to  their 
being  placed  in  the  press  to  be  printed. 

I LYLEAF : The  unprinted  leaf  at  the  beginning  or  end  of  a book. 

FLYWHEEL : A large  wheel  on  the  side  of  a platen  press  used  to 

balance  the  press  and  give  an  even,  steady  motion  while  in 
operation. 

i?  OLIO : A sheet  of  paper  folded  once. 

FONT:  A complete  assortment  of  type  of  one  size  and  style,  in- 

cluding numbers,  ligatures  and  punctuation  marks. 
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FORM : 


One  or  more  pages  of  type  which  are  ready  to  be  locked 
up  in  a chase,  placed  in  the  press  and  printed. 

FURNITURE:  Pieces  of  wood  or  metal,  less  than  type  high,  that 

are  very  accurately  dimensioned.  They  are  used  for  building 
up  the  form  or  actually  inserted  within  the  form  itself  to 
blank  out  large  areas  and  still  keep  the  weight  of  the  form 
down  to  a minimum. 

OALi-EY:  A metal  receptacle  or  tray  to  hold  and  store  type 

forms . 

GOLD  nEAF:  Gold  or  more  usually  gold  alloy,  beaten  into  very 

thin  sheets  and  used  by  bookbinders  for  the  purposes  of 
printing  and  placing  ornamentation  on  book  covers. 

IMPOSE:  To  arrange  composed  type  matter  in  its  proper  order 

on  a stone  and  lock  it  up  in  the  chase  prior  to  being  placed 
in  the  press. 

IMP  0 S I MG  ST  Oh  E : The  stone  or  metal  surface  upon  which  type 

forms  are  prepared  for  the  press. 

IMPRESSION : The  print  resulting  from  the  contact  of  an  inked 

form  or  plate  with  a sheet  of  paper. 

INDENT : To  space  before,  or  set  in,  a line  of  type  in  compo- 

sition. 

INITIAL  LETTER;  A large  letter  used  at  the  beginning  of  a 

paragraph  of  straight  composition. 

INK  FOUNTAIN:  An  attachment  for  a press  which  automatically 

feeds  and  controls  the  amount  of  ink  on  the  disc. 

JOG:  To  straighten  a pile  or  stack  of  paper  so  tnat  the  edges 

are  even. 

JUSTIFICATION : The  adjustment  of  a line  of  type  by  spacing, 

so  that  it  exactly  fills  the  line. 

KrjRN : A part  of  the  face  of  a type  character  which  projects 

beyond  the  body.  Kerned  letters  are  very  common  in  script 
and  italic  faces. 

KETTLE  STITCh : The  stitch  which  connects  each  signature  of  a 

book  with  the  preceeding  signature. 

KNEE:  The  movable  slide  or  angular  piece  in  a composing  stick. 

The  knee  is  placed  at  a certain  position  that  is  previously 
determined  by  the  desired  length  of  the  line. 
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LANOLIN : Fat  from  the  body  of  sheep  that  is  used  to  clean 

stereotype  plates. 

LAYOUT : A sketch  or  plan  of  a job  to  be  composed. 

LO/.'Eit  CASE:  The  name  applied  to  the  small  letters  of  the  al- 

phabet (not  capital  letters). 

MAKE  READY:  Preparing  the  press  and  equalizing  the  impression 

before  printing  a job. 

MATRIX:  In  typefounding,  a metal  plate  used  as  a mold  to  form 

the  face  of  a type. 

MITELS : Corner  pieces  of  rule  or  borders,  cut  to  an  angle  of 

ninety  degrees  so  as  to  form  a sharp  corner. 

MONOTYPE:  Type  which  is  individually  cast  on  a monotype 

machine. 

MORGUE : A file  in  which  is  kept  information,  pictures,  notes, 

plates,  etc.  of  all  about  a particular  subject  that  might  be 
desirable  at  a future  date.  Frequently  a morgue  can  be  used 
as  a source  for  ideas. 

MOVABLE  TYPE:  Type  which  is  cut  on  single  letter  units  and 

which,  after  being  used  in  one  word,  can  be  distributed  and 

used  again  in  forming  an  infinite  number  of  additional  words. 

NEWS  CASES:  A pair  of  type  cases,  consisting  of  the  cap  case 

and  lower  case,  popularly  used  for  news  composition  before 
the  time  of  typesetting  machines. 

NONPAREIL:  A unit  of  measure  in  the  point  system  equal  to  six 

points  or  one-half  pica. 

OCTAVO : A single  sheet  of  paper  that  is  folded  into  eight 

leaves  or  sixteen  pages. 

OFFSET:  The  impression  on  the  back  of  a printed  sheet  which 

has  been  transferred  from  the  fresh  impression  beneath  it. 

PACKING-:  That  part  of  the  tympan  beneath  the  jfrawsh  et  on  a 

prin+ ing  press  that  is  used  to  build  up  the  impression. 

PICA : A basic  unit  of  type  measurement  in  the  point  system, 

equsi  to  12  points  or  about  one-sixth  of  an  inch. 

PIGMENT : The  color  ingredient  of  ink. 

PLANER : A block  of  wood  used  to  level  composed  type  matter. 
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PLATEN:  That  part  of  a printing  press  which  places  the  paper 

in  contact  with  the  form,  which  in  turn  effects  the  impression. 

POINT:  The  base  unit  upon  which  the  printer's  system  of  measure- 

ment is  based.  A point  is  equal  to  approximately  one-seventy- 
second  of  an  inch  or  .01364  inches. 

PRIMARY  COLORS:  The  three  colors,  red,  yellow  and  blue. 

PROOF : A trial  impression  of  a form  taken  for  the  purpose  of 

examination  and  correction  of  existing  errors. 

PROOFREADER'S  MARKS:  Marks  or  symbols  used  to  indicate  necessary 

corrections  in  proofs. 

QUADS : Type  spaces  of  larger  sizes  such  as  the  en  quad,  em  quad, 

2-em  quad  and  the  J>-em  quad. 

QUARTO : A single  sheet  of  paper  that  is  folded  into  four  leaves 

or  eight  pages. 

QUOINS : A pair  of  wedge-shaped  metal  locking  devices  which  are 

used  to  secure  a type  form  firmly  in  the  chase. 

QUOIN  KEY:  The  key  which  is  used  to  operate  quoins. 

REAM:  A unit  of  paper  measurement  usually  containing  500  sheets. 

REGIS  ER:  To  print  a succeeding  form  or  color  so  that  it  is  in 

a correct  position  with  reference  to  matter  that  is  already 
printed  on  the  sheet . 

REG-LET : Narrow  strips  of  wood  the  thickness  of  a nonpareil  or 

pica  and  less  than  type  high,  used  for  the  spacing  out  of 
forms  in  the  chase. 

RULE : A thin  strip  of  type  high  metal  with  a line  or  series  of 

small  ornaments  across  the  face,  used  to  print  lines  of  various 
thicknesses  and  types. 

SADDLE  STITCH:  In  binding,  the  center  fold  of  several  sheets 

making  up  a booklet  or  program  is  placed  across  the  saddle  of 
a stapling  machine,  and  wire  staples  are  driven  through  the 
fold  for  the  purposes  of  holding  the  program  together. 

SERIF : The  crossline  or  flare  added  as  a finish  at  the  ends  of 

unconnected  body  strokes  in  certain  type  faces. 

SIGNATURE:  A folded  section  of  a book  made  up  of  a number  of 

single  sheets  folded  in  some  sequence.  The  individual  signa- 
tures are  then  sewed  together  on  a sewing  frame. 
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SORTS : 


Spacing  material  included  with  a font  of  type. 


SPACES:  A small  piece  of  metal  cast  in  regular  type  sizes  in 

a wide  variety  of  widths  and  less  than  type  high,  used  for 
small  spacing  between  letters  and  words. 

SQUEEGEE : A device  with  a wooden  frame  holding  a piece  or 

strip  of  hard  rubber  used  for  flowing  silk  screen  paint 
across  a specially  prepared  screen. 

STOCK:  Name  applied  to  paper  in  the  print  shop. 

STYLUS:  A sharp-pointed  tool  used  by  engravers  to  cut  metal. 

SUPER : A thin  cotton  cloth  that  is  stiffened  with  starch  or 

other  sizing,  used  for  pasting  book  backs  before  they  are 
put  into  covers. 

SWASH  LETTER:  Any  letter  having  more  than  the  usual  amount 

of  flourishes. 

TACKY:  The  property  of  printing  ink  to  stick  or  adhere. 

THIN  SPACES:  Spaces  less  than  the  5-em  used  for  fine  spacing 

and  letter  spacing.  They  are  usually  made  of  either  copper 
or  brass  and  are  sometimes  referred  to  as  hair  spaces. 

T INT : A color  value  that  is  made  lighter  by  the  addition  of 

a certain  amount  of  white. 

TYING  UP:  The  tying  of  a form  of  type  matter  with  twine  so 

that  it  may  be  stored  without  danger  of  any  of  the  letters 
near  the  end  of  the  line  falling  off  of  their  feet. 

TYMPAN : The  sheets  of  paper  placed  between  the  platen  and  the 

paper  which  is  to  be  printed.  The  tympan  is  used  as  a pad 
to  cushion  the  force  of  the  impression. 

TYPE-HIGH : Being  of  the  exact  height  of  type  or  .918  inches. 

WATERMARK:  A transparent  mark,  design  or  name  produced  in 

the  manufacture  of  paper  by  the  pressure  of  the  dandy  roll 
on  the  wet  paper  as  it  passes  through  the  paper-making 
machine. 

WORK  AN31  TWIST : The  process  of  printing  sheets  on  one  end  and 

then  reversing  snd  then  printing  the  same  form  on  the  other 
end.  The  sheets  are  then  cut  in  two  resulting  in  two  forms. 
This  process  is  usually  used  where  there  is  a large  amount 
of  rule  in  a particular  job  with  the  vertical  rule  being  set 
up  on  one  side  and  the  horizontal  rules  being  set  up  on  the 
other. 
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Acid  bath,  107,  108,  109,  113, 
114,  118,  119,  122 
American  Weekly  Mercury,  13 
Aquatint,  118-120 
Armitage,  Merle,  90 


Babylonia,  3 
Bay  Psalm  Book,  12 
Bed,  the,  59-60 
Bible,  8,  9 

Biting  the  plate,  108-109, 
119-120,  122 

Blackletter,  18,  19,  (Fig.  7) 
19 

Blockbook,  8 
Boards,  183-184 
Bodoni,  3-iambasti,  14 
Bond  paper,  182-183 
Book,  binning  a,  200-214; 
covering  a,  (Fig.  86)  207; 
first  printed  in  America, 
12;  sewing  and  forwarding 
a,  (Fig.  85)  206 
Bookbinding,  189-218;  cutting 
chisel  used  in,  (Fig.  84) 
203;  equipment  for,  (Fig. 
83)  201 

Book  paper,  182 
Books,  care  of,  215-216; 
machine  made,  214-215; 
repair  of,  217-218 
Borders,  78,  87 
Boston  News  Letter,  13 
Bradford,  ’William,  14 
Brass  rule,  92-93,  (Fig.  49) 
93 

Brayer,  48,  49,  (Fig.  28)  49 
Bruce,  George  and  David,  14 
Burin  or  graver,  114,  (Fig. 
61)  114^  117 


Burr,  the,  115,  120,  121 
Butted  corners,  94,  (Fig.  51) 
94 


Cairn,  the,  2 

California  job  case,  34-37,  (Fig. 
18)  35,  (Fig.  19)  35,  (Fig. 

20)  37 

Cambridge,  Mass.,  12 
Cards,  78-80,  (Fig.  40)  79 
Cpslon,  William,  14 
Casting  up  a table,  95 
Caxton,  'William,  11 
Celluloid,  dry-point  prints  on, 
115-116 

Chase,  53,  55,  56,  58,  60,  66, 

71 

Chase  clamp,  60,  66 
Chaser  method,  locked  up  by,  55, 
(Fig.  3D  57 
China,  5,  6,  7 

Chroma  (color),  231-232,  (Fig. 

9D  232 

Clay  tablets,  3“4 
Collotype  process,  133 
Colophon,  91 

Color,  application  to  printing, 
228-238;  dimensions  of,  230; 
harmony  of,  233-238;  psychology 
of,  238;  schematic  approaches 
to,  229-233;  triads  of,  235; 
wheel,  (Fig.  89)  230,  (Fig. 

92)  236 

Color  prints,  see  rnultiblocks 
Colors  of  spectrum,  (Fig.  88) 

229 

Complimentary  colors,  233-234 
Composing  stick,  38-40;  method 
of  holding,  (Fig.  22)  40 
Composing  straight  matter,  45 
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Composition,  advanced,  92- 
100;  display,  73_92;  ele- 
mentary, 37-47 

Copperplate  engraving,  116-117 
Copper  plates,  106,  113,  113, 
117,  118,  120,  122 
•Cover  page  and  title  page,  87- 
92,  (Fig.  46)  88,  (Fig.  47) 
89,  (Fig.  48)  91 
Cover  paper,  183 
Crayonstone  lithography,  127- 
132 

Cuneiform  writing,  3 
Cursive,  18,  (Fig.  9)  19,  20 
Cylinder  press,  15,  58,  (Fig. 
34)  59 


Daye,  Stephen,  12,  13 
Deckle,  176 

Delivery  board,  62,  70 
Difficult  letters,  43-44,  (Fig. 
24)  43 

Display  composition,  73“92 
Distribute  type,  how  to,  42- 
43,  51-52 

Ditto  process,  see  gelatin 
process 

Division  of  words,  33 
Dry-point  etching,  115,  116 
Dry-ooint  prints  on  celluloid, 
115-116 

Dummy  form,  73,  (Fig.  37)  74, 
(Fig.  38)  75,  84 
Duplicating,  146-149;  gelatin 
process,  149-150;  stencil 
process,  147-149 


Egypt,  4-5 

Electrotype  plates,  167-168; 
copper  depositing  tank  for, 
(Fig.  76)  167 
England,  11 

Engraving,  copperplate,  116- 
117;  line,  114;  steel,  116 
Etcher's  ground,  107,  108,  109, 
113,  117,  118,  119,  120 
Etcher's  ink,  109 


Etching,  aquatint,  118-120; 
dry-point,  115,  116;  line, 
106-113;  making  a line,  (Fig. 
59)  110;  printing  a line, 
(Fig.  60)  111;  soft  ground, 
117-118 

Etching  needle,  107 
Etching  press,  106,  112,  113 
Etching  the  stone,  130 
Eyelets,  199 


*eed  board,  62,  69 
Flywheel,  62,  63,  72 
Font,  24,  98,  104 
Footbrake,  64- 

Form,  cleaning  the,  50;  dummy, 
73,  (Fig.  37)  74,  (Fig.  38) 
75,  84;  locking  up  the,  55- 
58;  making  corrections  in, 

51;  placing  in  press,  53; 
tabular,  92-100,  (Fig.  54) 

96,  (Fig.  55)  96,  (Fig.  56) 
97;  tying  type,  46-47 
Forms,  tabular,  92-100 
Foundry  type,  14,  24,  25,  100, 
102 

Fourdrinier,  Henry  and  Sealey, 
179 

Framing,  mounting  and,  a print, 
123-125,  (Fig.  ^62)  124 
France,  10 

Franklin,  Benjamin,  12,  14 
"Freeman's  Oath,  A,"  16 
Furniture  and  reglet,  54,  55, 
56,  71 

Fust,  John,  9 


Galley,  position  of  type  on, 
45-46;  tying  type  on,  46-47, 
(Fig.  26;  47 
Gauge  pins,  62,  68-69 
Gelatin  process,  122,  133-134 
Germany,  8,  11 

Graining  the  stone,  127,  133 
Graver,  burin  or,  114,  (Fig. 

61)  114,  117 
Grippers,  61-62,  66 
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Ground,  107,  108,  109,  113, 
117,  118,  119,  120 
Gumming  the  stone,  130-131, 
132 

Gutenberg,  Johann,  8-10,  18, 
19 


Kair  spaces,  32-33 
halftones,  170-172 
Harvard  University,  13 
Headbands,  212 

Hectography,  see  gelatin  process 
hieroglyphics,  1-5 
Holland,  13 

Hue  (color),  231,  (Fig.  91) 

232 

Hyphenation,  33 


Imposition,  52-58 
Impression,  adjusting  the, 

67-68 

Initial  letter,  75-77 
Ink,  care  of,  226;  classes  of, 
220-222;  composition  of, 
222-224;  development  of,  7, 
220;  etcher's  , 109;  manu- 
facture of,  224-225;  mix- 
ing colored,  226-227 
Ink  disc,  63 
Ink  fountain,  63 
Inking  the  press,  65 
Intaglio  printing,  105-106; 
ink  for,  222 

Italic  types,  11,  22,  (Fig.  13) 
22 

Italy,  11,  22 


Jenson,  Nicolas,  10 
Justification,  multiple,  98- 
99,  (Fig.  57)  99 

Justifying  lines,  30,  32,  44, 
45,  98/103 


Kerned  letters,  27 
Kettle  stitch,  208-209,  (Fig. 
87)  209 

Kraft  paper,  183 


Label  (notebook),  199 
Labeling  prints,  123-125 
Leads  and  slugs,  33-34,  99; 
proper  method  of  piecing, 

(Fig.  17)  33 
Ledger  paper,  I83 
Letterheads,  8O-S3,  (Fig.  42) 

82 

Letterpress  printing,  17,  (Fisc. 

34)  59;  ink  for,  221-222 
Letters,  basic  parts  of,  (Fig. 

6)  18;  difficult,  43-44; 
grouping  in  case,  (Fig.  19) 

36;  initial,  73-77,  (Fig.  39) 
76;  kerned,  27;  ligatures, 
27-28 

Letterspacing,  74-75 
Ligatures,  27-28 
Line  engra.ving,  114 
Line  etcning,  correcting  a,  113; 
making  a,  (Fig.  59)  110; 
printing  a,  (Fig.  60)  111, 

112;  relief,  169-170,  (Fig. 

77)  171 

Line  methods,  105-106 
Linoleum  block  printing,  152- 
158;  cutting  of  shoulders  for, 
(Fig.  69)  156;  multicolor 
prints,  (Fig.  73)  162,  161- 
166;  perfect  register  jig, 
(Fig.  74)  163;  press  for, 

(Fig.  67)  152;  textile  print- 
ing, (Fig.  75)  165;  tools  for, 
(Fig.  68)  154- 
Linotype,  16,  24,  102-103 
Lithography,  crayonstone,  127- 
132;  equipment  for,  127; 
making  a,  (Fig.  63)  128:  off- 
set, 127;  photolithography, 
132-133;  printing  a,  (Fig. 

64)  129 

Locking  up,  55-58 


Lake  ready,  ^Fig.  36)  62 
Manuscripts,  German,  19;  hand 
lettered,  6;  ornamentation  of, 
11,  75 

Manutius,  Aldus,  11,  22 
Margins,  (Fig.  45)  87 
Matrix,  102,  103,  104 
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Mechanical  processes,  photo- 
gravure, 122:  rotogravure, 
122 

Mexico,  12 
Mezzotint,  120-121 
Miters,  93,  (Fig.  50)  93 
Monochromatic  color,  23p 
Monotype,  24,  103-104 
Mortising,  77 

Mounting  and  framing  a print, 
123-125,  (Fig.  62)  124 
Movable  type,  invention  of, 

8-9 

Multiblocks,  161-166;  print- 
ing of,  (Fig.  73)  162 
Multiple  Justification,  98-99, 
(Fig.  57)  99 


Neighboring  colors  (adjacent), 
235 

Newspaper,  first  in  America, 
13;  first  weekly,  13;  old- 
est in  English  language,  13; 
presses,  16 
Newsprint,  181-162 
Nicholson,  William,  15 
Nickletype  plates,  166-169 
Nitric  acid,  108,  130 
Notebook,  making  a,  195-200, 
(Fig.  82)  196 


Offset,  71 

Offset  lithography,  127 
Ornaments,  77,  87 


Padding,  190-192;  glueing  in 
clamp,  (Fig.  80)  191 

Paoer,  cutting  and  figuring 
stock,  184-188,  (Fig.  79) 
186;  etching,  112,  117; 
folding,  (Fig.  43)  84,  85; 
forming  a sheet  of,  (Fig. 
78)  177;  handmade,  175-179; 
kinds  of,  181-184;  litho- 
graphic, 131 ; machine  made, 
179-181 

raper  and  papermaking,  174- 
188 

Paper  cutter,  187-168 


Papermaking  machine,  invention 
of,  179 

Papyrus,  4-5,  174 
Pennsylvania  Gazette,  14 
Philadelphia,  newspaper,  13; 
presses,  12 

Photo-engraving,  halftones,  170- 
172;  relief  line  etching,  169- 
170 

Photo-gelatin  process,  133-134 
Photogravure,  122 
Photolithography,  132-133 
Picture  writing,  2-3 
Planer,  57,  (Fig.  33)  58 
Planography,  126-127;  ink  for, 

222 

Platen,  61 

Platen  press,  15,  58,  (Fig.  34) 

59,  (Fig.  35)  60,  (Fig.  36) 

62 

Point  system,  14,  28-29 
Poor  Richard' s Almanac,  14 
Press,  cleaning,  71-72;  cylinder, 
15,  58;  etching,  105,  112,  113; 
feeding  the,  69-71;  inking  the, 
65;  linoleum  block,  (Fig.  67) 
152;  lithographic,  131-132, 

133;  oiling  the,  72-73;  plac- 
ing the  form  in  the,  66;  platen, 
15,  58,  59,  (Fig.  35)  60; 
rotary,  58 
Primary  colors,  229 
Printers'  marks,  Gaxton,  (Fig. 

4)  12;  Fust,  (Fig.  1)  9; 

Jenson,  (Fig.  2)  10;  Manutius, 
(Fig.  3)  11;  Schoeffer,  (Fig. 

1)  9 

Printing,  intaglio,  105;  letter- 
press, 17;  miscellaneous,  136 ; 
planography,  126 
Printing  from  flat  surfaces,  6, 

126 

Printing  press,  automatic,  first, 
15;  first  in  America,  12; 
Gutenberg,  12;  Gutenberg's 
time,  of,  (Fig.  5)  13;  power 
driven,  first,  15 
Prints,  labeling,  123-125; 

mounting  and  framing,  123-125, 
(Fig.  62)  124 

Production  machinery  for  plan- 
ography, 135 
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Programs,  63-87,  (Fig.  44)  86 
Proof,  how  to  take,  47-50; 

reading,  50-51 
Proof  press,  48-50 
Proofreader's  marks,  ( ig.  27) 
48 


Quads  and  spaces,  (Fig.  16) 
29,  30-33,  36,  (Fig.  20) 
37,  44 

Quoins,  54,  (Fig.  29)  55, 
(Fig.  30)  56,  58,  66 


Rat doit,  Ernard,  11 
Rebuilding  a worn  book,  218 
Reglets,  furniture  and,  54, 

55,  56 

Relief  cut,  151-173;  auto- 
graphic processes,  152-166; 
mechanical  processes,  166- 
169;  photo- engraving 
processes,  169-173 
Relief  line  etching,  169-170: 
drawing  for,  (Fig.  77)  171 
Renaissance , 6,  174 
Resin,  118-119 
Robert,  Nicolas  Louis,  179 
Rollers,  64 

Roman,  10,  18,  (Fig.  6)  18, 

20,  (Fig.  10)  20,  21,  (Fig. 
11)  21 

Rotary  press,  58,  (Fig.  34) 

59,  122 

Rotogravure,  122 
Rouse  composing  stick,  (Fig. 
21)  39 

Rule;  brass,  92-93,  (Fig.  49) 
93;  breaking,  (Fig.  53)  95; 
cases  for,  93;  mitered,  93, 
(Fig.  50)  93?  position  of 
face  on,  93;  size  of,  92-93; 
use  of  rule  for  butted  corn- 
ers, 94,  (Fig.  51)  94;  used 
with  type,  94,  (Fig.  52)  94 


Laddie  stitching,  192-193 
Safety  devices,  64 
Sans-serif,  18,  21,  (Fig.  12)  22 
Saturday  Evening  Post,  14 


Sauer,  Christopher,  14 
Schoeffer,  Peter,  9,  10 
Script,  18,  19,  (Fig.  8)  19,  20 
Secondary  colors,  229 
Setting  type,  40-45 
Sewing  a booklet,  193-195,  (Fig. 
81)  195 

Side  stitching,  193 
Silk  screen  processes,  136-146; 
direct  photographic,  146; 
film,  139-141;  lacquered 
paper,  141-144;  making  a, 

(Fig.  65)  142;  printing  a, 
(Fig.  66)  143;  shellacked 
paper,  144-145;  tusche,  145- 
146 

Sizing  pages  of  old  books,  217 
Slugs,  leads  and,  33”34,  99; 
proper  method  of  piecing, 

(Fig.  17)  33 

Soft  ground  etching,  117-118 
Spaces  and  quads,  (Fig.  16)  29, 
30-33,  36,  (Fig.  20)  37,  44 
Spacing  materials,  29-33 
Standard  method,  locked  up  by, 
55,  (Fig.  32)  57 
Steel  engraving,  116 
Stencil,  silk  screen,  136-146; 

duplicating,  146-149 
Stereotype  plates,  166-167 
Stick,  composing,  3S-40; 
correct  method  of  holding, 
(Fig.  22)  40;  making  correc- 
tions in,  (Fig.  23)  41;  re- 
moving type  from,  45-46,  (Fig. 
25)  46 

Stitching,  wire,  192-193 
Stone,  imposing,  52-53 
Stopping  out  lines,  109 
Stylus,  107,  108,  115 


Tabular  forms,  92-100,  (Fig.  54) 
96,  (Fig.  55)  96,  (Fig.  56) 

97 

Text,  18,  19,  (Fig.  7)  19 
Textile  printing,  (Fig.  75)  165 
Thomas,  Isaiah,  12 
Throw  off  lever,  63,  66,  70 
Tickets,  80,  (Fig.  41)  81 
Title  page,  87-92,  (Fig.  46)  88, 
(Fig.  47)  89,  (Fig.  48)  91 
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Tone  methods,  105-106 
Ts'al  Lun,  5 
Tying  type  forms,  46-47 
Tympan  bales,  61 
Tympan  sheet,  61,  66,  72 
Type,  cases,  34-37;  cleaning, 
50;  distribute,  51-52; 
foundry,  14,  26;.  height  of, 
25;  linotype,  16,  24;  mono- 
type, 24;  p&rts  of  a piece 
of*  25-27,  (Fig.  14)  26;  re- 
lation of  letters  to  body 
size,  (Fig.  15)  28;  remov- 
ing from  stick,  45-46,  (Fig. 
25)  46;  setting,  40-45; 
size  of,  27;  tying  type  form, 
46-47;  ways  of  producing, 
100-104:  wood,  24 
Tyne  faces,  blackletter,  16, 

19,  (Fig.  7)  19;  Bodoni,  15; 
Caslon,  14;  Cheltenham,  25; 
cursive,  18,  (Fig.  9)  19,  20; 
italic,  11,  22,  (Fig.  13) 

22;  roman,  10,  18,  (Fig.  6) 
16,  20,  (Fig.  10)  20,  21, 
(Fig.  11)  21;  sans-serif,  18, 
21,  (Fig.  12)  22;  script, 

18,  19,  (Fig.  8)  19,  20 


Type  family,  23 
Type  metal,  25 
Type  squeeze,  96 


Value  (color),  231,  (Fig.  91) 
232;  between  black  and  white, 
(Fig.  90)  231 
Vellum,  5,  174 


Y/atermarks,  176,  181 

Wei  Tang,  7 

Woodblocks,  early  use  of,  7; 
origin  of,  7 

Woodcuts,  158-159;  cutting 
logs  for,  (Fig.  70)  159; 
multicolor  prints,  (Fig. 

73)  162,  161-166 

Wood  engraving,  160-161;  cutting 
logs  for,  (Fig.  71)  160; 
tools  for,  (Fig.  72)  161 

Wood  type,  24 

Work  and  twist  jobs,  99-100, 

(Fig.  58)  101 

Writing  paper,  182 
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This  book  has  been  typewritten  on  Strathmore 
Antique  Ivory  paper,  25  x 38  inches  with  basic  weight 
140  pounds. 

Individual  folios  were  typewritten  after  which 
a signature  containing  five  folios  was  formed.  The 
illustrations  were  then  drawn.  The  fifteen  signatures 
were  handbound  and  covered  with  leatherette. 
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